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ABSTRACT 
 
In South Africa, health care is financed through different mechanisms – allocations from 
general taxes, private health insurance contributions and direct out-of-pocket payments.  These 
mechanisms impact differently on different households.  While there are empirical evidence in 
developed countries, the distributional impact of such payments and methodological challenges 
in such assessments in the context of Africa are scarce.  Borrowing from the tax literature, the 
thesis aims to assess the relative impact of health care financing on households’ welfare and 
standards of living.  Methodological issues around the assessment of income redistributive 
impact of health care payments in the context of South Africa are also explored.   
 
Using the Income and Expenditure Survey 2005/06 data, and some plausible assumptions 
about who bears the final burden of health care payments, the results from the research 
indicate that total health care financing in South Africa is progressive (i.e. it absorbs a relatively 
smaller share of the poor’s income compared to the corresponding shares among the richer 
groups).  However, not all the constituent parts are progressive. Out-of-pocket payments are 
mildly regressive (i.e. poorer groups pay a higher proportion of their income than the richer 
groups).  All indirect taxes are regressive and all direct taxes are progressive.  Private health 
insurance was progressive but with a skewed distribution of enrolled members. These results 
are robust to the choice of equivalence scale parameters, shifting assumptions about corporate 
income tax, and the society’s or policy maker’s aversion to inequality. Further, financing health 
care through direct taxes, private health insurance and general taxes induce positive (or pro-
poor) income redistributive effects (i.e. redistributing income from the rich to the poor) while 
indirect taxes and out-of-pocket payments induce negative (or pro-rich) income redistributive 
effect (i.e. redistributing income from the poor to the rich).  The combined effect of these is a 
pro-poor income redistributive effect associated with total health care financing in South Africa.  
In all cases, the progressivity effect dominates the horizontal and reranking effects but this is 
less so for out-of-pocket payments and private health insurance where substantial differential 
treatments occur.  These results are also robust to several assumptions about the values of 
some parameter within reasonable limits. 
 
The overall assessment has shown that there is scope for promoting a more equitable health 
care financing system in South Africa.  This can be achieved especially by increasing the 
government’s commitment to the health sector and increased public funding.  
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Chapter 1  
 
“He sat down opposite the treasury and observed how the crowd put money into 
the treasury. Many rich people put in large sums.  A poor widow also came and 
put in two small coins worth a few cents.  Calling his disciples to himself, he 
said to them, “Amen, I say to you, this poor widow put in more than all the 
other contributors to the treasury.  For they have all contributed from their 
surplus wealth, but she, from her poverty, has contributed all she had, her whole 
livelihood.”  Mark 12:41-44  
 
GENERAL INTRODUCTION 
 
 
The link between income levels and health has been recognised by scholars (Narayan et al., 
2000, Deaton, 2002, Wagstaff, 2002a, Deaton, 2003).  It is the case that low income levels 
(poverty) and ill-health reinforce each other because “poverty breeds ill-health, and ill-health 
keeps poor people poor” (Wagstaff, 2002a p.97).  Poor health outcomes affect income 
generating capacities of individuals.  Also social protection in the forms of social insurance and 
safety nets impacts on the health of the population (MDG Report, 2011).  The importance of a 
healthy population for the growth of an economy is therefore crucial (Grossman, 1972, van 
Zon and Muysken, 2005).  On this issue van Zon and Muysken (2005 p.41) write: “[m]ore and 
more economists have come to recognise that the relationship between health and economic 
growth is not only demand driven, but that health itself is an important determinant of 
economic growth”.  Also the World Health Organisation (WHO) notes that “[p]romoting and 
protecting health is essential to human welfare and sustained economic and social 
development” (World Health Organization, 2010 p. ix).  Though improvements in population 
health cannot be attributed to the health sector alone (Commission on Social Determinants of 
Health, 2008), it is still the case that health sector reforms have significant impacts on the 
economy because it determines inter alia the health of the population.  The role of the state in 
such reforms is also critical especially as it relates to securing social protection and trying to 
meet the expectations of the population (World Health Organization, 2010).  
 
If health is a major determinant of economic growth and social development, it is important to 
assess the extent to which the health system is performing in ensuring a healthy population. 
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One of the key dimensions for assessing the performance of the health system, according to the 
WHO is the extent of ‘fairness’ of its financing system (World Health Organization, 2000).  
Policy makers within and across countries have been urged to devise ways to ensure such 
fairness in paying for health care (Wagstaff, 2002b) by building on existing health care financing 
structures.  This is so because “[n]o country starts from scratch in the way it finances health 
services.  All have some form of system in place and must build on it according to their values, 
constraints and opportunities” (World Health Organization, 2010 p.87). 
 
While the challenge of ensuring fairness in financing health care is common to all countries – 
developing and developed, the series of studies that have investigated this issue extensively have 
been concentrated among developed countries (cf. Wagstaff et al., 1989, Wagstaff and van 
Doorslaer, 1992, 1997, van Doorslaer et al., 1999, Wagstaff et al., 1999b).  Recently, there has 
been a call for countries to ensure universal health coverage for their population (World 
Health Organization, 2010).  This renewed interest has charged countries, particularly the 
developing countries, to provide evidence relating to the extent to which their health systems 
ensure fairness in financing health care.  This is also the case with South Africa as the country is 
currently considering embarking on a major restructuring of its health system in the form of a 
National Health Insurance (NHI) (Department of Health, 2011) with the goal of providing 
universal financial protection.  In this regard there is a need for evidence on the extent to which 
the current health care financing system ensures fairness in financing.   
 
Though the issue of fairness is no mative, economists have developed some analytical tools to 
assess it in the context of tax systems.  These tools have been used to assess the incidence and 
distributional impacts of taxes (Kotlikoff and Summers, 1987, Fullerton and Metcalf, 2002).  It 
is the case that taxes could alter prices and returns on factors of production (Kotlikoff and 
Summers, 1987) hence it leads to a change in the economy’s equilibrium.  As the field of 
public sector economics and finance investigating incidence has grown over the years, some 
economists have become increasingly interested in a specialised aspect of public economics 
that studies health care financing (see for example van Doorslaer et al., 1999, Wagstaff et al., 
1999b).  They have used similar tools developed and used in public economics to understand 
who pays for and who bears the burden of such health care payments.  Just as “the main 
purpose of taxation is to raise resources to finance government expenditure”(Burgess and 
Stern, 1993 p. 762), health care financing is concerned mainly with how to raise resources to 
finance health care needs (Bilger, 2008). 
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Health care can be financed in various ways and the composition of these mechanisms varies 
from developed to developing countries.  Some countries rely heavily on tax funded systems of 
health care financing (Xu et al., 2003) while some are predominantly based on direct out-of-
pocket payments (Ataguba, 2012b).  In some other countries, taxes are combined with other 
mechanisms of financing such as out-of-pocket payments, private insurance, and other forms of 
prepayment for health care.  In South Africa, health care is financed through allocations from 
the general tax pool (approx. 40%), medical scheme contributions (approx. 45%), and out-of-
pocket payments (approx. 14%) (McIntyre et al., 2007).  To date, there has been no 
comprehensive assessment of the progressivity and the redistributive impact of these different 
financing mechanisms or the health care financing system overall.  This thesis however 
attempts to fill this gap by providing empirical evidence, combined with exploring some key 
methodological debates, around such assessment in South Africa. 
 
1.1  AIM AND OBJECTIVES  
 
1.1.1 Aim 
 
The thesis aims to assess, for the first time in South Africa, the distributional impact of 
health care financing and whether such financing is equitable.  This is done by paying 
particular attention to the impact of financing on households’ income. 
 
1.1.2 Objectives 
 
The major objectives of the thesis include: 
 
1. Assessing the progressivity of each health care financing mechanism in South Africa; 
 
2. Assessing the overall progressivity in the South African health care financing system; 
 
3. Testing the sensitivity of the measure of progressivity of health care financing to the 
choice of policy maker’s (or society’s) aversion to inequality; 
 
4. Assessing the extent of the income redistributive effect of each health care financing 
mechanism in South Africa; 
 
5. Quantifying the extent of the income redistributive effect of South Africa’s overall 
health care financing system; 
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6. Comparing the impact of the choice of methodologies for the assessment of the income  
redistributive effect of health care financing in South Africa; 
 
7. Testing the sensitivity of the measure of income redistribution in health care financing 
in South Africa to the choice of policy maker’s (or society’s) aversion to inequality; 
 
8. Assessing the implications of the results for equity in health care financing in South 
Africa. 
 
1.2  THE STRUCTURE OF THE REMAINING CHAPTERS 
 
In order to achieve these objectives, the thesis is divided into nine chapters.  In Chapter 2 an 
overview of the South African economy and health system is presented.  It also discusses key 
health care financing challenges.  This chapter only contains a summary of issues that are 
particularly relevant for understanding the analyses contained in this thesis.   
 
Chapter 3 provides a review the theoretical literature on equity in health care financing.  This 
chapter is important because it reviews the major theories of justices which underpin equity 
evaluations.  Given that the issues considered in this thesis are normative, these theories were 
discussed in the context of health care financing.  The various approaches to assessing equity in 
health care financing were also reviewed.  The chapter also reviews the literature on 
redistribution as it relates to health care financing.  Chapter 4 continues the review of literature 
but focusses on the methodological debates in the assessment of the (re)distributional impact of 
health care financing. This is also accompanied by a detailed review of the empirical literature 
from around the world on the assessment of equity in health care financing.   
 
Chapter 5 introduces and discusses the dataset used in this thesis.  This includes the 
assumptions made in extracting the various components of health care financing.  It explains 
how attempts were made to ensure that these assumptions are based on relevant theory and 
evidence.   
 
Chapter 6 presents and discusses the empirical results of the analysis of the incidence of health 
care financing in South Africa. This begins by looking at the individual financing mechanisms 
through to the overall financing system.  The methodologies used for such assessments are also 
contained in this chapter.  Sensitivity and robustness analyses were performed in order to assess 
the impact of changing the assumptions about the economies of scale parameters and the 
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choice of the policy maker’s aversion to inequality on the measures of progressivity.  The 
results obtained here were then compared with those from similar studies around the world.   
 
Chapter 7 contains the empirical assessment of the income redistributive effect of health care 
financing in South Africa.  Individual health care financing mechanisms were assessed as well as 
the overall health care financing system.   This chapter unpacks the various components of 
income redistribution so as to identify the areas of health care financing in South Africa that 
drive inequity in the system.  Sensitivity and robustness analyses were also performed to assess 
the impact of changing the assumptions about certain parameters on the overall results.  From a 
methodologically perspective, this chapter compares the results from competing models and 
draws some methodological conclusions in the case of South Africa, a country with a high 
income inequality. 
 
In Chapter 8 the results from preceding chapters are discussed, paying particular attention to 
the key issues arising from such analyses.  It attempts to provide recommendations on how to 
ensure a progressive and pro-poor South African health car  financing system. In conclusion, 
this chapter also provides some recommendations for future work, limitations of the study and 
summarises the major contributions of the thesis to the body of knowledge. 
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Chapter 2  
 
 
 
SOUTH AFRICAN ECONOMY AND THE HEALTH SYSTEM 
 
 
 
2.1  INTRODUCTION 
 
This chapter provides a brief overview of the South African economy, an overview of the 
population’s health and an overview of the overall health system.  It provides an explanation of 
the health care financing arrangements in the country and points to some of the challenges 
faced by the health care financing system.  This overview forms a background that will enable 
the reader to gain a snapshot understanding of the economy and the health system upon which 
this thesis is based. 
 
2.2  OVERVIEW OF SOUTH AFRICA AND THE ECONOMY 
 
South Africa has an estimated population in 2011 of about 50.6 million people (Statistics South 
Africa, 2011) of whom more than 60% live in urban areas.  Between 2008 and 2011, the 
population growth rate was estimated to be 1.1% (Statistics South Africa, 2011, World Bank, 
2011a) making it one of the lowest in Africa.  The male population grew slightly faster than the 
female population possibly due to the higher burden of HIV/AIDS among the female 
population (Cleary et al., 2011).  It had also been previously reported that the ratio of the 
number of male births to that of female births in South Africa is significantly greater than 1 
(Garenne, 2004).  Other African countries with population growth rates lower than that of 
South Africa include Mauritius (0.5%), Zimbabwe (0.5%) and Lesotho (0.8%) (World Bank, 
2011a). South Africa has a Human Development Index (HDI) of 0.619 and is ranked 123rd  
out of 187 countries (UNDP, 2011).  As shown in Figure 2.1, of the three constituents of the 
HDI, the contribution of health to the index is the lowest at 0.52 while education is the largest 
contributor. The HDI has continued to decline from a higher value of 0.724 in 1995 (shortly 
after democracy) to 0.695 in 2000 (du Toit, 2002) and to its current value in 2011.  This 
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reflects a decline in the overall level of human development in the country post-independence. 
This decline is generally attributed to decreasing life expectancy associated with the increasing 
burden of HIV pandemic (du Toit, 2002, Cleary et al., 2011, Kahn, 2011).   
 
Figure 2.1: Human Development Index, South Africa, 2011 
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Source: UNDP (2011) 
 
South Africa is a member of the Southern African Development Community (SADC) 
currently comprising 15 African countries.  This is a regional integration and development 
organisation that focuses on the welfare of member states.  South Africa is one of the few 
African countries to be categorised as an upper middle income country.  Real gross domestic 
product (GDP) as at 2010 was US$ 187 billion (in 2000 prices).  While the nominal GDP per 
capita in 2010 was estimated at US$ 7,275, per capita GDP at 2005 prices was estimated at 
US$ 9,476 (in purchasing power parity terms).  In 2010 the service sector, manufacturing sector 
and agriculture sector accounted for about 50%, 15% and 3% of the country’s total GDP 
respectively (National Treasury, 2011).  Similar patterns have existed in the past (National 
Treasury, 2004, 2005, 2006, 2007, 2008, 2009a, 2010).  Between 1999 and 2008 the economy 
witnessed positive real per capita GDP growth (Development Indicators, 2010).  Similarly real 
GDP (see Figure 2.2) showed positive growth from the period of transition to democracy 
(1994). The negative growth has been attributed to decline in mining and agricultural activities 
which were due largely to recent global financial crisis (African Economic Outlook, 2010b).  
The 2008 energy crisis in addition to a drop in the demand for exports contributed to the 
decline in mining activities in the country.  Growth in the South African economy rebounded 
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in 2010 with real GDP growing at 2.4%.  The fluctuating economic fortune has implications for 
the extent to which the government can spend on social services including health care.  
   
Figure 2.2: Real Gross Domestic Product (GDP) growth in South Africa, 1994-2010 
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Source: Development Indicators (2010) for 1994-2009; African Economic Outlook (2010b) for 2010 
 
For several decades, unemployment and poverty figures have been generally high (Klasen and 
Woolard, 2009).  The latest data show that broad unemployment stood at 35.9% as at June 
2010 with a greater proportion of unemployed women compared to unemployed men 
(Republic of South Africa, 2010).  The high unemployment rates result from deteriorating 
labour market conditions with increasing decline in formal sector employment.  For example, 
the labour force absorption rate declined from 56.3% in the 1990s to about 40.8% in 2010 (du 
Toit, 2002, Department of Labour, 2010). The deteriorating conditions of the labour market 
have been attributed inter alia to the recent economic downturn and a decline in the ratio of 
capital formation to GDP. These led to reductions in ability of the country to create new jobs, 
slow real economic growth in the face of increasing population, increasing demand for high 
skilled labour in the presence of oversupply of lower skilled labour, net emigration of skilled 
labour, strong presence of labour unions, and other labour legislations that hinder effective job 
creation (du Toit, 2002, Department of Labour, 2010).  
 
Using a national poverty line of R283 per person / month in 2008 prices, the proportion of 
poor people increased from 31% (in 1995) to 38% (in 2000).  By 2005 it was estimated that 
about 23% of South Africans live below that poverty line (Development Indicators, 2010).  A 
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greater proportion of blacks are categorised poor than the non-black population.  In 2000 for 
instance, about 60% of blacks are categorised as poor compared to 20%, <10% and <5% of 
coloureds, Asians, and whites respectively (du Toit, 2002).   
 
The period of apartheid was characterised by racial segregation and economic policies that 
favoured a selected minority of the population.  This greatly contributed to the existence of 
economic and social inequalities.  Post-apartheid (after 1994), South Africa was committed to 
addressing and redressing existing challenges that were carried over to the democratic 
government.  Macroeconomic policy was backed with the commitment to ensure open 
markets, privatisation and creating an enabling environment for businesses and foreign 
investment (Weeks, 1999, McIntyre et al., 2007).  All these arose because of the need of the 
post-apartheid government to: increase the rate of economic growth and investment so as to 
modernise production; and to aim to achieve these increased rates in a way that would create 
wage employment, bring better wages and ensure greater equality in income and wealth 
distribution (Weeks, 1999).  In 1996 the government adopted a strategy that ensured a 
reduction in the budget deficit (which avoids imposing a greater tax burden on households), 
tight monetary policy and trade liberalisation (Weeks, 1999, McIntyre et al., 2007).  The 
strategy was termed Growth, Employment and Redistribution (GEAR) and was based on 
neoliberal ideology that emphasises the market system. The GEAR policy (1996-2000) aimed 
to create employment and lead to substantial poverty reduction.  However it did not succeed in 
delivering on its major objectives. The lack of success was blamed among other things, on the 
large fiscal contraction and high interest rates that discourage investments (Weeks, 1999). 
 
One of the few successes recorded was in debt management.  Government debt as a 
proportion of GDP, as shown in Figure 2.3 fell from 49% (in 1995) to 22% in 2009 (see 
McIntyre et al., 2007).  The decline in debt-to-GDP ratio as well as a reduction in government 
borrowing resulted mainly from the privatisation of state assets and cuts in state spending, 
improved revenue collection (including tax), and higher levels of economic growth (du Toit, 
2002).  
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Figure 2.3: Government debt as a proportion of Gross Domestic product (GDP), 1994-2009 
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Source: Development Indicators (2010) 
 
As the country continued to witness changing economic fortunes and government priorities, the 
shares of government expenditure on different activities also changed.  As shown in Figure 2.4 
some categories have witnessed increases in expenditure while others have experienced 
declines.  While sectors such as social security and welfare, and economic services (transport 
and logistics, energy, water and sanitation services, etc.) experienced increases in expenditure 
share, education and protection services experienced decreases.  The share of government 
expenditure on health remained relatively constant between 2000/01 and 2010/11.  However it 
decreased between 2000/01 and 2007/08 (McIntyre et al., 2007).  The reduction in the share of 
education (and the constant share of health) is mainly due to the increased emphasis placed on 
social security, economic activities and other services as reflected in their increased share in 
public expenditure.  
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Figure 2.4: Public sector expenditure shares 2000/01 and 2010/11 
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Source: McIntyre et al. (2007) based on (National Treasury, 2005, 2007) 
 
It is important to note that there are indirect effects on health of increasing the share of 
government expenditure on social welfare and safety nets such as child support grants, old-age 
pensions, etc.  This has been recognised as related to the social determinants of health.  On 
this McIntyre et al. (2007 p.7) note that “the spending increases in social security and welfare 
and in economic services have greatly contributed to shaping healthy livelihoods”.  
 
Based on data from the World Bank (2011b), though South Africa has the largest GDP in sub-
Saharan Africa and accounts for about a third of the region’s total GDP, its income inequality is 
not only one of the highest in the world but is worsening.  The Gini index, a measure of 
income inequality, increased from 0.65 in the late 1990s to 0.72 in 2005/2006 (Statistics South 
Africa, 2008c).  Expressed differently, in 2005/06 the distribution of income in South Africa is 
such that the poorest 10% of the population shared only about R1.1 billion (representing about 
0.1% of total incomes) compared to R381 billion (representing 51%) by the top 10% of the 
population (Statistics South Africa, 2008c).  The increase in income inequality, as reflected in 
the rise in the value of the Gini index, is associated with inter alia inequality in the distribution 
of skills and a high level of poverty (du Toit, 2002).  There are also correspondingly large 
inequalities in socio-economic status and access to social services between population groups, 
provinces and socio-economic groupings (Coovadia et al., 2009, Mooney and Gilson, 2009). 
For example, relatively well-off provinces such as the Western Cape and Gauteng have the 
lowest poverty rate, highest private health insurance (called medical schemes in South Africa) 
coverage rate and public health spending per capita, and better access to potable drinking water 
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when compared to relatively poorer provinces (Coovadia et al., 2009, Development Indicators, 
2010).  These issues are often considered as social determinants of health as they have direct or 
indirect impacts on the overall health of the population. 
 
2.3  HEALTH INDICATORS IN SOUTH AFRICA 
 
One of the major indicators of health for any developing country is the number of children 
who die before celebrating their first birth day (Department of Health et al., 2007).  In South 
Africa, in 2007, the infant mortality rate is estimated at 53 per 1,000 live births.  This has 
remained fairly the same over the last decade (Republic of South Africa, 2010).  A summary of 
some selected health indicators are presented in Table 2.1.  
 
Table 2.1: Selected health indicators, South Africa 
Health indicator Value 
Infant mortality rate (/1,000 live births) – 2007 53 
Under 5 mortality rate (/ 1,000 live births) – 2008  62 
Maternal mortality rate (/100,000 live births) – 2008  410 
HIV prevalence (/1,000 adults aged 15-49 years) – 2008  178 
HIV/AIDS mortality rate (/100,000 population) – 2009  627 
Tuberculosis prevalence (/100,000 population) – 2009 808 
Sources: Republic of South Africa (2010), World Health Organization (2011) 
 
The burden of HIV/AIDS and tuberculosis in the country is very high in comparison to the 
average burden in sub-Saharan Af ica.  In 2009 the prevalence of tuberculosis was estimated at 
over 800 per 100,000 people.  Also mortality resulting from HIV/AIDS stands at about 627 
per 100,000 people.  The high burden of disease in South Africa has been extensively reported 
in Bradshaw et al. (2006).  In 2000 the major causes of death included HIV/AIDS, 
cardiovascular diseases, infectious diseases, and other non-communicable diseases (Bradshaw 
et al., 2006). The indicators of health presented in Table 2.1 follow the socio-economic 
gradient (i.e. there is a strong relationship between socio-economic status and health: the poor, 
relative to the rich, have worse indicators (see McIntyre et al., 2007)).  
 
The burden of the major categories of ill-health and disability, as shown in Figure 2.5, is greater 
among poorer than richer socio-economic groups.  The authors used several rounds of the 
nationally representative annual General Household Surveys to show that this distribution also 
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includes non-communicable diseases that are traditionally considered as diseases of affluence1.  
They are now being reported by poorer socio-economic groups (Ataguba et al., 2011).  Though 
the prevalence of disability in South Africa is about 5% (see McIntyre et al., 2007), the 
distribution of this burden across households indicates that they are concentrated more among 
the poorer socio-economic status groups than acute and chronic illnesses (Ataguba et al., 2011). 
 
Figure 2.5: The distribution of ill-health and disability in South Africa, 2002 – 2008. 
 
Source: Ataguba et al. (2011) 
Note: Error bars represent 95% confidence interval; ART = acute respiratory tract infection; TB = 
tuberculosis; High BP = high blood pressure; HIV = human immunodeficiency virus; STD = sexually 
transmitted disease. 
                                                          
1  A positive concentration index signifies that the distribution of ill-health/disability is higher among the richer 
socio-economic groups while a negative index means that the distribution is higher among the poorer socio-
economic groups. 
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Average life expectancy in South Africa has declined from its 1995 figure.  As shown in Figure 
2.6 average life expectancy declined from about 65 years in 1995 to 54 in 2010.  The gap 
between the average life expectancy of females and males has narrowed over the years.  For 
instance while the difference between average life expectance of females and males was 5.2 
years in 2001 by 2010 the gap was less than 2 years.  The ‘convergence’ can be attributed to the 
growing burden of HIV/AIDS (Bradshaw et al., 2006) which disproportionately affects females 
more than males (Development Indicators, 2010, Cleary et al., 2011). 
 
Figure 2.6: Average life expectancy, South Africa, 2001-2010 
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Source: du Toit (2002), Development Indicators (2010) 
 
Inequities also exist in the distribution of health indicators across provinces and population 
groups in South Africa.  For instance well-resourced provinces have better health indicators 
than their counterparts.  Female average life expectancy (2001-2006) in the richer Western 
Cape Province is estimated at 60.7 years compared to 48.3 years in Free State Province 
(Development Indicators, 2010).  
 
2.4  BRIEF OVERVIEW OF THE SOUTH AFRICAN HEALTH SYSTEM 
 
The pre-democratic (pre 1994) period was characterised by the apartheid system that impacted 
on the South Africa health care system.  During this period the health care system was highly 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
15 
 
fragmented with different population groups having their own health department and 
administration (Kale, 1995, Coovadia et al., 2009).  Health policy was characterised by the 
objective of maintaining economic and political power, and a higher quality of life for the 
minority white population (McIntyre et al., 2007). Health services for the black majority were 
heavily underfunded and rural areas were neglected (Kale, 1995, McIntyre and Gilson, 2002).   
Access to health services was highly segregated along the lines of race as there were separate 
hospitals and other public health facilities for the blacks and the whites (McIntyre et al., 2007).  
 
During the period of democratic transition there were 14 separate health departments 
operating in the country and the post-apartheid government was faced with huge challenges of 
redressing existing inequalities and inequities.  Following the formal adoption of the 1996 
constitution, all the health administrations were amalgamated into one national and nine 
provincial health departments (McIntyre et al., 2007, Coovadia et al., 2009) with considerable 
importance attached to primary health care (Republic of South Africa, 2004).  In order to 
redress existing inequalities and inequity in health care access and utilization inherited from the 
apartheid era, user fees were initially abolished for public health services provided to children 
less than six years, pregnant and lactating mothers. This initiative was further expanded to cover 
all public sector primary health care services in 1996 (McIntyre et al., 2007).   
 
The 1996 constitution brought a fiscal federalism structure that gave autonomy to individual 
provinces in inter-sectoral public resource allocation.  The outcome was disparities in terms of 
priorities that different provinces accord to different sectors (McIntyre and Doherty, 2004).  
However such disparities have greatly reduced in recent times. 
 
The South African health system, like many health systems in the world, is tiered, i.e. it consists 
of both private and public sectors. Currently the public sector, with services largely funded 
through allocations from general tax revenue and a small portion derived from local 
government revenue and user charges (Gilson and McIntyre, 2007), is structured along the 
lines of the three tiers of government (national, provincial and local).  The respective roles of 
each tier of government have been spelt out in the 2004 National Health Act (Republic of 
South Africa, 2004, McIntyre et al., 2007).  This is summarised in Table 2.2.   
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Table 2.2: Health services roles of different spheres of government 
Sphere of  
Government 
        Responsibilities 
 
National 
• Formulate national health policy in collaboration with provincial health 
ministers and officials and local government representatives (via the  National 
Health Council) 
• Identify national health goals and priorities and monitor implementation 
progress  
• Issue guidelines for the implementation of national health policy  
• Issue and promote adherence to norms and standards (for specific health 
services and for the training of human resources for health)  
• Facilitate and promote: health and healthy lifestyles; community participation in 
health service planning, provision and evaluation; provision of environmental 
pollution control services; provision of services for communicable and non-
communicable diseases  
• Conduct and facilitate health systems research 
• Integrate annual plans of the national and provincial health departments  
• Participate in inter-sectoral and inter-departmental collaboration  
• Liaise with ministry of health in other countries and with international agencies 
 
Provincial 
Provincial level 
• Provide specialised hospital services  
• Provide ambulance and other emergency services, forensic & medico-legal 
services, occupational health services, environmental pollution control services  
• Facilitate and promote the provision of comprehensive primary health services 
and community (district) hospital services  
• Co-ordinate the funding and financial management, and provide technical and 
logistical support to districts  
• Undertake similar activities outlined above, but at the provincial level (e.g. 
facilitate and promote healthy lifestyles and community participation, participate 
in inter-sectoral collaboration, etc.)  
• Plan and manage human resources development and the provincial health 
information system  
• Plan, co-ordinate and monitor health services  
• Plan the development of public and private hospitals and other facilities 
District level (District Health Council) 
• Promote co-operative governance (between provincial & local government)  
• Ensure co-ordination of planning, budgeting, provisioning and monitoring of all 
health services that affect residents of the health district 
 
Local 
• Provide ‘municipal health services’, including water quality monitoring, food 
control, waste management, surveillance and prevention of communicable 
diseases (excluding immunisations), vector control, environmental pollution 
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Sphere of  
Government 
        Responsibilities 
control, disposal of the dead and chemical safety.  
• Primary care services if agreed with the province, on the basis of a service level 
agreement (specifying services to be rendered, financial resources to be made 
available by the provincial health department and performance standards) 
Source: Republic of South Africa (2004) reproduced in McIntyre et al. (2007). 
 
The national department of health is charged with the responsibility of overall guidance, 
coordination and national health policy development.  The provincial departments, with 
relative autonomy, are responsible for provincial health policy in line with the broad national 
policy framework.  They are the main providers of health services through hospitals and 
primary care clinics (Gilson and McIntyre, 2007).  Local governments are in charge of 
environmental health services and other non-facility based primary health care services (Gilson 
and McIntyre, 2007).  Similarly the country operates a three-tier public hospital structure 
(tertiary, regional, and district) and primary health care system (comprising clinics and 
community health centres) run mainly by nurses (Gilson and McIntyre, 2007, Coovadia et al., 
2009). 
 
The  private health sector on the other hand comprises general practitioners, specialists, 
pharmacies, private hospitals and traditional health care providers (Gilson and McIntyre, 
2007).  Though total health care expenditure accounts for over 8% of the country’s GDP (see 
Figure 2.7), the health sector continues to face several equity challenges.  In comparison with 
other African countries, as shown in Figure 2.7, South Africa has one of the largest health care 
spending in total GDP.  The share of health expenditure in GDP also mimics that of some 
selected high income countries as shown in Figure 2.8. 
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Figure 2.7: Health care spending as a proportion of a country’s Gross Domestic Product 
(GDP) 
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Source: African Economic Outlook (2010a) 
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Figure 2.8: Health care spending as a proportion of GDP for selected countries, 2009 
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The challenges faced by the South African health system are largely traceable to the legacy of 
the apartheid era (Kale, 1995).  For example over 50% of both financial and human resources 
are located in the private health sector (Coovadia et al., 2009).  In terms of health care 
expenditure, as shown in Figure 2.9, the private sector alone accounts for over 60% of total 
health care expenditure.  When the private sector’s share is disaggregated as shown in Figure 
2.10, private pre-payment in the form of voluntary private insurance dominates.  Data from the 
World Health Statistics indicate that South Africa has the highest share of private pre-payment 
in total health care financing in the world (World Health Organization, 2011). As also shown in 
Figure 2.10, the share of public health care expenditure in total health care expenditure in 
South Africa is low in comparison to the USA that also has a high share of private pre-payment 
in total health care financing and without a universal health system.  In fact this share is lower 
than the average shares for low income, lower middle income, upper middle income and high 
income countries (World Health Organization, 2011). 
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Figure 2.9: Health care expenditure (public vs. private) in Africa, 2006  
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Source: African Economic Outlook (2010a) 
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Figure 2.10: Health care expenditure (public vs. private) in selected countries, 2009 
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In South Africa it is estimated that over two-thirds of private hospitals are located within three 
of the nine South African provinces (Coovadia et al., 2009).   Inequity also exists within and 
across public facility levels as the government devotes a large portion of funding to tertiary and 
academic hospitals to the detriment of non-hospital primary care services that cater mainly for 
the poor (Coovadia et al., 2009).  These challenges further require that available resources be 
used in an efficient manner and that resource allocation decisions are based on evidence.  
 
2.5  HEALTH CARE EXPENDITURE AND FINANCING IN SOUTH 
AFRICA 
 
Internationally, it has been acknowledged that the way in which ‘health systems are financed 
largely determines whether people can obtain needed health care and whether they suffer 
financial hardship as a result of obtaining care’ (Carrin et al., 2007 p.652).  In South Africa, 
health care is financed through both public and private mechanisms.  Public mechanisms 
mainly comprise general taxes while private mechanisms consist of direct household out-of-
pocket payments and contributions to medical schemes and health insurance.  Between the 
period 2005/06 and 2008/09, nominal total health care spending increased annually by 16.7% 
(National Treasury, 2009b).  In 2005 total health care expenditure was about 7.7% of GDP and 
it totalled R 108 billion (McIntyre et al., 2007). By 2008 about R 173 billion (i.e. about 7.6% of 
the country’s GDP) was raised to finance health care (see McIntyre et al., 2012).  While there 
have been sustained nominal increases, the share of health care financing in GDP declined 
from about 8.8% in 1999/2000 (McIntyre and Doherty, 2004) to 7.6% in 2008.  This is 
especially the case for government financing that has not been keeping pace with population 
growth and inflation (McIntyre et al., 2012).  
 
The 1996 Growth, Employment and Redistribution macroeconomic policy contributed to the 
fiscal contractions that affected public health care in the country.  The limits set on the 
country’s tax-to-GDP ratio limited government’s spending power.  This affected government 
spending on many social service sectors including health care (McIntyre and Doherty, 2004).  
Though the trend is currently being reversed (McIntyre et al., 2012), the impact created by 
previous deprivation is still evident in the health sector. This is even compounded by the 
current burden of HIV in the country (Arndt and Lewis, 2000). 
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A description of the flow of health care financing in the South African heath system is 
summarised in Figure 2.11.  The Figure shows how funds flow from different sources (public 
or private) to health care providers.  In 2008 it is estimated that about 43% of total health care 
funds is accounted for by general government revenue.  This is almost equal to that accounted 
for by private medial schemes alone.  Because of the size of the central or national government 
(accounting for >90% of government revenue), it is able to exercise greater leverage on how 
health care funds are spent in South Africa (McIntyre et al., 2012).  The trend depicted in 
Figure 2.11 has remain fairly similar over the years (see McIntyre and Doherty, 2004, McIntyre 
et al., 2007).  The private financing sources (i.e. household out-of-pocket payments and 
medical schemes) together account for about 57% of total health care resources in South 
Africa.  Though private medical schemes account for about 43% of total health care funds, they 
cover less than 16% of the population that comprises mainly the rich.   
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Figure 2.11: Flow of health care funds in the South African health system, 2008 
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As shown in Figure 2.12, in 2008 and in real terms about R10,000 was spent per medical 
scheme member while only about R1,900 was spent per individual dependent on the public 
sector.  The “maldistribution of resources between the public and private health sectors, 
relative to the population that each serves, reflects inefficiencies and inequities that contribute 
to South Africa falling far short of the Millennium Development Goals” (McIntyre et al., 2009 
p. 725). 
 
Figure 2.12: Trends in real per capita spending by medical schemes and the public health 
sector 
 
Note:  Medical schemes figures are per scheme member while public health sector figures are based on those 
dependent on the sector. 
Source: McIntyre et al. (2007) based on data from Council for Medical Schemes Annual Reports (for medical 
schemes); National Treasury annual Budget Reviews (for public spending); Statistics South Africa (for CPI 
and population). 
 
Based on Figure 2.12, the gap between per capita spending on medical scheme members and 
public sector spending was lower in the late 1990s than in the late 2000s.  In 1996 for instance, 
medical scheme spending per capita was about triple that of public spending and by 2004, the 
gap had grown to more than seven times, and has remained at a similar level since then (see 
McIntyre et al., 2012).  It was only at the beginning of 2003 that real public spending per capita 
began to rise, but these increases were relatively small in comparison to the pace of increases 
seen in private medical schemes’ spending per capita over the decade.  On the whole, 
combining medical schemes’ spending, public spending as well as private out-of-pocket 
spending, per capita spending on health, in real terms, has been increasing in South Africa.  
While this may seem positive overall, as shown in Figure 2.12, it is largely attributed to 
increased medical schemes’ expenditure and contributions, which is only benefiting the 
minority who are members of these schemes.  This still creates challenges for the health sector. 
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2.6  HEALTH CARE FINANCING CHALLENGES IN SOUTH AFRICA  
 
Internationally, the World Health Organisation has noted, based on the experience of high 
income countries, that “the tendency of many governments of middle-income countries to 
attempt to shift the finance of clinical health services to the private sector, especially via fee-for-
service payments, runs the risk of dramatic cost escalation and would virtually ensure that a 
substantial proportion of the population will lack financial access to services in time of need.”  
In lieu of this, they have encouraged countries to mobilise needed public finance (World 
Health Organization, 2001 p.62).  
 
As demonstrated in Figure 2.13, South Africa has one of the highest total per capita health care 
spending levels (i.e. from public and private sources) in Africa.  As shown in Figure 2.14 per 
capita health care spending in South Africa is also higher than those of other middle income 
countries (such as Colombia and Thailand) that have universal systems.  This high per capita 
health care pending coupled with the information contained in Figure 2.12 implies that there is 
relatively adequate per capita health care spending to provide more than the basic level of care 
for everyone in South Africa.  This follows from the Commission on Macroeconomics and 
Health’s estimates of health care resource requirements (World Health Organization, 2001).  
They provide an average estimate of US$ 237 for 2007 and US$ 259 by 2015 as the required 
per capita health care spending for scaling up priority health interventions in middle income 
sub-Saharan African countries (World Health Organization, 2001).  In 2006, as shown in 
Figure 2.13, per capita health care spending in South Africa was US$ 425.  This amount clearly 
exceeds the level estimated by the World Health Organisation for 2007 and 2015.  Even at this 
high level of per capita health care spending, it has been shown that the use of health services 
(private and higher level public services) and the benefits from using these services, measured 
in monetary terms, are skewed toward the rich (Ataguba and McIntyre, 2012).  South Africa 
has also been described as a classic case of where the inverse care law (Hart, 1971) persists. 
This is a case where those with the greatest need for health care services use and benefit less 
than those with relatively less need for health care services. 
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Figure 2.13: Total expenditure on health per capita in Africa, 2006 (in US$) 
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Figure 2.14: Health care spending per capita for selected upper middle income countries, 2009 
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An important question then has been: why do the majority of South Africans still experience 
problems with accessing quality health services given that there is relatively abundant financial 
resources for health care? (McIntyre et al., 2012).  While the answer to this question is not 
straightforward, the problem lies in the way health care is financed and the way such funds are 
used in purchasing health services (World Health Organization, 2000).  The absence of an 
integrated pool of resources and inequity in financing health care could contribute to the 
limited access to health care (McIntyre et al., 2012). 
 
In South Africa, it can be deduced that one of the most significant challenges facing the health 
sector is the distribution of resources between public and private sectors relative to the 
population that each serves (McIntyre et al., 2007).  The private sector that serves a minority 
population accounts for over half of total health care funds in comparison to the public sector.  
In addition to this challenge, another major issue is the level of fragmentation of resources that 
exists within the private sector.  Currently, there is a great degree of fragmentation within the 
medical schemes’ market.  As at January 2010 about 105 medical schemes were registered in 
South Africa (Council for Medical Schemes, 2010).  These schemes have different population 
pools, resulting in a general lack of cross-subsidization in the overall medical schemes 
environment (McIntyre et al., 2008).  While there were moves towards developing a risk-
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equalization mechanism across the current medical schemes, this has never been implemented 
(McIntyre and Doherty, 2004, McIntyre et al., 2008). 
 
McIntyre et al. (2008 p.873) have argued that “[t]he key pooled funding mechanisms for health 
care are tax (and donor) funding and health insurance”.  In terms of tax funding in South 
Africa, the health sector share of the government budget has been declining from about 11.5% 
of the total government budget in 2000/2001 to about 10.9% in 2007/2008, which is contrary to 
the Abuja declaration committed to by African heads of States in 2001.  The commitment 
requires countries to allocate up to 15% of total government budget to the health sector 
(McIntyre et al., 2008).  These challenges have resulted in the need for urgent health care 
financing reform in South Africa. 
 
2.7  CURRENT HEALTH CARE FINANCING REFORM IN SOUTH 
AFRICA 
 
Since the 1940s, South Africa has considered a series of proposals for health care financing 
reforms and none have been fully actualised to date.  Lack of political support, the obstructive 
role of some stakeholders and the lack of general buy-in has contributed to the non-
implementation.  In 2007 in Polokwane, the African National Congress (ANC) – the South 
African ruling party – committed itself to the establishment of national health insurance (NHI).  
This is due largely to concerns about the challenges facing the South African health system 
(within both the public and private sectors).  It reflects growing concerns for the poor who 
sometimes cannot utilise health services due to high costs (not only of health services but 
transport to access services), employees complaining about the escalating contributions to 
medical schemes, as well as failed attempts in the past to introduce health care financing 
reforms (McIntyre et al., 2009).  
 
The NHI proposal by the ANC has generated considerable debate in the health policy arena, 
particularly among key health sector stakeholders and academics.  Recently a Green Paper has 
been released that provides an overview of the proposed NHI (Department of Health, 2011).  
Based on the recently released Green Paper, the NHI is expected to be fully operational by 
2025.  The process is expected to comprise three phases.  During these periods, structures are 
expected to be put in place to handle the anticipated increment in health service utilization 
rates.  The central theme underpinning the proposed NHI is that the South African health 
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system needs to be restructured to ensure better performance and that it meets the needs of the 
people whom it is serving.   
 
The NHI is proposed to have its funds pooled into a single autonomous public entity called 
the National Health Insurance Fund (NHIF).  This pool of funds will be used to purchase 
quality health services on behalf of the population (Department of Health, 2011).  It is 
expected that, in addition to public providers, accredited private providers will provide services 
under the NHI.  While the exact nature of this accreditation and purchasing mechanism is 
expected around 2013/14 (Department of Health, 2011), it is seen as critical to address the 
skewed distribution of health care resources (human resources and financial) that is in favour of 
the private sector (see McIntyre et al., 2009).  Similarly, the proposed NHI does not preclude 
the existence of private medical schemes.  However, enrolment in these schemes is optional for 
those who wish to obtain additional health care cover, but must be paid for over and above any 
mandatory NHI contribution (Department of Health, 2011). 
 
The major aim of the proposed NHI is to achieve universal coverage (i.e. “provide universal 
financial protection against the costs of using health services when needed” (McIntyre et al., 
2009)) such that even those who cannot afford to pay for health care at all or at the point of 
utilization, will be able to use quality health care services without the fear of financial risks and 
other associated losses.  
 
Part of the debates about the proposed NHI relate to concerns raised about the feasibility and 
the likelihood of success of this large-scale reform of the health system.  The NHI seeks to 
make the public sector ‘a provider of choice’, both because it is the major provider of health 
care already and because there is a greater possibility of cost containment within publicly (than 
privately) provided health services if effectively managed.  However, there are currently serious 
challenges and inadequacies in the public health sector (see Coovadia et al., 2009, McIntyre et 
al., 2009 for example). The legitimate concerns about the lack of preparedness of the public 
health sector are not in essence a valid reason for not pursuing an NHI; instead, they relate 
more to the pace at which an NHI can be implemented.  The government has taken this into 
consideration in the design of the NHI (Department of Health, 2011).  While many point 
exclusively to deficiencies in the public sector, it is important to acknowledge that the private 
sector has its own share in inefficiencies and perverse incentives associated with fee-for-service 
payments for those who are privately insured.  In particular, medical schemes’ contribution 
levels are becoming increasingly unaffordable and they do not provide good financial 
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protection as members still have to make substantial co-payments (see also McIntyre et al., 
2009, McIntyre et al., 2012).  Another issue related to affordability and the pace of introducing 
the proposed NHI is the need to recognise the impact of the recent economic recession, 
following the global financial meltdown, on the feasibility of having expanded fiscal resources 
for the NHI in the short-term.  The growing burden of disease in South Africa, particularly in 
relation to the HIV/AIDS pandemic, is also cited as a potential source of escalating the 
resource requirements for adequately covering the whole population.  However, the issue here 
is that of priority setting and a coherent plan taking into account all the competing needs for 
resources.  Recent estimates have shown that under the NHI total health care spending as a 
proportion of GDP could be lower than or slightly higher than what it currently is (McIntyre, 
2010c, Department of Health, 2011). Though estimates that are almost equivalent to the 
current proportion have been produced (McIntyre, 2010c, McIntyre and Ataguba, 2012), the 
estimates contained in the policy paper indicates that NHI in the long-run will cost about 6.2% 
in comparison to the current 8.5% of total health care spending in GDP (Department of 
Health, 2011). The lower estimate contained in the Green Paper, however, excludes 
contributions to private health insurance by those who will continue to purchase insurance as 
top-up cover. 
 
2.8  SUMMARY 
 
South Africa has gone through a phase of transition from the apartheid era to a new democratic 
country.  However the country still faces some challenges.  These challenges include those that 
are related to broader economy-wide issues such as redistribution, poverty, unemployment and 
economic stabilisation; and those that are peculiar to the health sector including the health care 
financing system.  Currently income inequality and inequalities in access to social services are 
huge and are compounded by the skewed distribution of disease burden including HIV/AIDS.  
Among the challenges that have been identified for the health care financing system is the 
fragmentation in the medical schemes market and the absence of a universal system where 
access to and use of health services is not dependent on income but on the need for care.  
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Chapter 3  
 
 
THEORETICAL FRAMEWORK AND LITERATURE REVIEW 
 
 
3.1  INTRODUCTION 
 
This chapter reviews the literature on equity in relation to health care financing.  This review 
shall cover mainly theoretical debates. It provides a theoretical background upon which 
subsequent chapters are built.  The chapter introduces and discusses the major theories of 
justice.  These include utilitarianism, egalitarianism, libertarianism and Rawlsian postulations. 
While these theories were not originally based on equity in health care financing, an attempt 
was made to put the discussions around them within the context of equity in health care 
financing.  They are used to also shed more lights on our understanding of equity in health care 
financing. 
 
3.2  THEORETICAL REVIEW 
 
“Justice is blind, and fairness requires anonymous rules of arbitration” 
      (Moulin, 2003 p.1) 
 
What is equity or an equitable distribution? How should the burden of health care financing, 
like tax, be distributed across individuals, households or groups of people? What principle(s) 
should be used in distributing this burden? What is the preferred relationship between the 
health care financing burden and households’ ability to pay? How do we assess if a distribution 
is fair and/or just?  These are some of the questions that philosophers and economists are 
faced with and have been trying to understand and provide answers to.  Different theories 
provide different ways of addressing the problem and there seems to be no consensus as to 
what a fair distribution might look like.  While the distinction may sometimes be made 
between fairness and justice (Rawls, 1999), these issues are ones usually discussed under 
theories of justice.  These types of questions are not restricted only to the distribution of the 
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burden of health care financing. They also apply to any distribuendum2 of interest.  They have 
their roots in the economic and political philosophy literature (Moulin, 2003) that dates back 
centuries. 
 
To begin to understand these issues, we need to set the stage for what will follow.  The 
discussion here will be based mainly on explanations that relate to how the burden of health 
care financing is distributed across different people in a population.  A simple analogy is 
presented here.  This will enable us to understand the arguments related to the philosophical 
discussions on how health care financing burden should be distributed.  This simple analogy is 
based on that presented by Julian Le Grand (1991 p.64-65).  Suppose we could observe three 
individuals3 – Akoji, Unekwu and Ojochide who are seeking health care at a hospital.  They are 
all required to pay for treatment.  Assuming that we have no further information about them 
(e.g. their background, household size, income, habits, etc.) except that they all, for simplicity, 
present with the same condition4, and further that Akoji and Unekwu pay the same amounts for 
treatment, but Ojochide pays an amount that is three times that of each of the others.  With 
only this information, we might be tempted to judge the situation to be inequitable.  Thus if we 
define equity as equality of health care payments for equal health condition, then the 
distribution is inequitable.  Suppose further that we now have information on their income 
levels.  If Ojochide is three times as rich as Akoji and Unekwu, we might judge the situation to 
be equitable, if we define payments being proportional income.  Yet again if we define equity in 
regard to health care payments as a situation where higher income individuals pay a higher 
share of their income, we would conclude that the burden is not equitably distributed.  To be 
equitable now would require that Ojochide pay more as a proportion of income.  
 
3.3  ECONOMICS AND THE CONCEPTS OF EQUITY AND FAIRNESS 
 
“[w]e must preserve the integrity of the economics profession by not 
presuming to know what is fair and what is not.” (Slemrod, 1996 p.8) 
 
                                                          
2  These could include opportunities, outcomes, resources or welfare (Roemer, 1996). 
3  Here individuals are used.  They could be generalised to types or categories of individuals. 
4  Though it may not be simple to generalise that the three persons here have the same level of illness, this 
restriction is important in order for us to proceed. 
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The simple example using Akoji, Unekwu and Ojochide shows that the understanding of an 
equitable distribution of the burden of health care financing, just as in the case of taxation, 
including how it should be defined and measured, is not straightforward and no consensus 
among economists and philosophers exists (Wagstaff and van Doorslaer, 1992, Musgrave, 
1996).  It is value-laden (Le Grand, 1987a, b, Slemrod and Bakija, 2004) and as suggested by 
McLachlan and Maynard (1982) “equity, like beauty, is in the mind of the beholder” (quoted in 
Wagstaff and van Doorslaer, 1992 p.363).  This lack of consensus in defining equity has also 
been echoed by several economists such as Le Grand (1987a p.258) noting that “[e]quity is 
widely regarded as a term capable of an almost indefinite number of interpretations, dependent 
solely upon the values of the person using it at the time.  This can be contrasted with the 
situation with respect to, say, efficiency, where something close to a consensus interpretation 
does exist (that of Pareto)” (see also Le Grand, 1987b).  All of this is reflected in the many 
theories of justice, including their variants, that have been proposed (see for example Foley, 
1967, Rawls, 1971, Nozick, 1973, 1974, Dworkin, 1981b).  Because there still exist differences 
among theorists as to how fairness and justice should be defined, in respect to economics, 
Musgrave writes that “[t]hough economics cannot establish the ‘correct’ equity norm, it can 
explore the implications of alternative norms, implications that must be weighted in the balance 
if an intelligent choice among them is to be made” (Musgrave, 1996 p.342).  This advice guides 
the exposition of the theories of justice that follow and it requires some understanding on how 
each of the theories can be applicable to various issues of distribution, particularly related to 
taxes and health care payments, in economics. 
 
The various theories of justice and fairness can be traced to the principle of the Nicomachean 
Ethics by Aristotle5 (Moulin, 2003).  This philosophy based on ethics, is noted as one of the 
origins of economics (Sen, 1988).  Sen links the other origin to engineering.  Though Sen 
would argue against divorcing economics and philosophy (Sen, 1988), it is the case that the 
“ethical approach has rather substantially weakened as modern economics has evolved” (Sen, 
1988 p.7).  In fact “[t]he distancing of economics from ethics has impoverished welfare 
economics, and also weakened the basis of a good deal of descriptive and predictive 
economics” (Sen, 1988 p.78).  While there are no doubts in economics as to the relevance of 
ethics to welfare economics (Sen, 1988, Konow, 2003), it is important to note that ethical 
                                                          
5  This basically requires that equals be treated equally and unequals be treated unequally, in proportion to the 
relevant similarities and differences they share (see Moulin, 2003).   
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considerations more generally shape human behaviour and judgements (Sen, 1988).  However 
some economists still argue that the discourse of equity should be left to philosophers, political 
scientists, and sociologists (Konow, 2003).   
 
It is possible to point to the advances in economics that can be attributed to the principle of 
Pareto optimality and to the general theories of welfare economics more broadly.  While their 
application has produced remarkable results in economics, especially as it related to contracts, 
trade and general equilibrium analysis, Pareto optimality could coexist with an unfair 
distribution (Sen, 1988).  This is because for example, “[a] state can be Pareto optimal with 
some people in extreme misery and others rolling in luxury, so long as the miserable cannot be 
made better off without cutting into the luxury of the rich” (Sen, 1988 p.32).  In fact “[t]he 
Pareto principle can scarcely be extended to cover judgements of distribution without actually 
making interpersonally comparative distributional judgement” (Sen, 1988 p.33).  This 
statement from Sen brings in some principles related to equity (Konow, 2003).  This is because 
the objective of economics “is to understand, explain and predict human behaviour in a way 
such that economic relationships can be fruitfully studied and used for descriptive, prognosis 
and policy” (Sen, 1988 p. 79).  The Pareto optimality principle is closely related to the 
utilitarian logic6 in welfare economics which favours maximization of utilities and social welfare 
functions.   In general while “welfarism is the view that the only things of intrinsic value for 
ethical calculation and evaluation of states of affairs are individual utilities” (Sen, 1988 p.40), it 
is argued here that welfarism be enriched by drawing on some ethical principles that go beyond 
maximization and its consequentialist orientation. 
 
In modern economics, the relevance of fairness and equity in economic analysis has been 
stressed and these constructs are increasingly being applied (Kahneman et al., 1986).  It is the 
case that “[j]ustice arguments are now widely invoked to improve theoretical and empirical 
analysis in nearly every field of economics” (Konow, 2003 p.1188).  Areas of application 
include game theory and the notion of “fairness equilibrium” (Rabin, 1993, Nelson Jr, 2001); 
the theory of consumer choice (Thaler, 1980); production and supply (Kahneman et al., 1986); 
health economics (Wagstaff and van Doorslaer, 2000, Mooney, 2009); public and labour 
economics (Fuchs et al., 1998); poverty, inequality and distributional issues (Atkinson, 1970, 
                                                          
6  In the next section a detailed exposition of the utilitarian principle of justice is presented. 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
36 
 
Sen, 1976, Anand, 1977, Atkinson, 1987, Duclos and Araar, 2006); regulation economics; 
social choice (Sen, 1977) and so on (see Konow, 2003). 
 
Moulin (see Moulin, 2003) sets out four basic ideas or principles upon which distributive 
fairness and/or justice can be interpreted.  These are discussed in relation to relevant 
similarities or differences in the context of the Nicomachean ethics.  They include 
compensation, reward, exogenous rights, and fitness.  These principles may not be regarded as 
mutually exclusive (Moulin, 2003).  To understand them we draw on the canonical story of the 
flute and four children that dates back to the time of Philosopher Plato (Moulin, 2003).  The 
flute must be given to one of the four children on the basis of different criteria that can be 
justified on different grounds.  If the first child has fewer toys than the others, and the other 
three attest to this, then by the compensation principle, this child should be given the flute to 
compensate her for the differences in the amount of toys she has.  If the second child had 
worked hard and spent several months in making the flute, based on the reward principle, she 
should have the flute as a reward.  If the flute originally belongs to the third child’s guardian 
and the guardian no longer cares to have it, then the child has the right to claim it under the 
exogenous right principle.  If the fourth child is a flautist, and he plays better, and all the others 
acknowledge this, then the flute should be given to him based on the fitness principle because 
of the efficiency with which it can be used (Moulin, 2003)7.  
 
These principles can be extended to the discourse of equity in health care financing.  The 
principle of compensation in this context is about equalising differences in socio-economic 
disadvantages.  This is described as equality ex-post (Moulin, 2003) and requires some sort of 
egalitarian treatment.  It may include granting tax-breaks and structuring payments in such a 
                                                          
7  A similar narration of the story is contained in Sen’s book – The Idea of Justice (Sen, 2009 pp.12-15).  Sen 
however narrates the story using three children.  In his narration he shows that theorists with different 
persuasions such as the utilitarians, economic egalitarians and libertarians may relatively resolve the problem of 
allocation easily and differently.  The egalitarians would favour the child with fewer toys; the utilitarians will 
favour the flutist; while the libertarians will give the flute to the maker.  From these reasoning, we can link 
Moulin’s principles to the theories of justice that follow in the next section.  Basically, following Sen’s 
presentation (Sen, 2009), Moulin’s principle of compensation is akin to the egalitarian philosophy; the fitness 
principle is related to the utilitarian philosophy; while the reward principle is linked to the libertarian ideology 
(see also Fleurbaey, 2001).  The exogenous rights principle can be linked to Nozick’s formulation of 
entitlements and holdings (Nozick, 1973).  It is also important to note, as Moulin argues that each of these 
principles may sometimes over-lap and we may not be able to put them into tight compartments. 
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way as to equalise post-payment incomes.  The reward principle could be positive or negative 
(a penalty).  Individuals with poorer health might be assumed to lead unhealthy lives (such as 
not engaging in exercise, poor eating habits, etc.) and as a result they need more health care. 
They might be required to pay more as a negative reward or penalty for their unhealthy lifestyle 
(but noting that ill-health cannot always be attributed to leading unhealthy lives).  In the same 
way, those who lead healthy lives and are healthier should be rewarded by paying less for health 
care than their counterparts.  Exogenous rights can be divided into two – equal exogenous (or 
equality ex-ante) and unequal exogenous rights (Moulin, 2003).  Based on equality ex-ante, the 
rights are equally distributed across everyone.  Therefore the burden of health care financing 
should be distributed equally among everybody irrespective of, for instance, who is richer or 
poorer.  The distribution of this burden is considered to be independent of how it affects the 
welfare of anybody.  This is in contrast with the equality ex-post implied by the compensation 
philosophy.  If however we note that being born into a particular household (rich or poor) is a 
matter of an accident of birth, then unequal exogenous rights demand that these inequalities be 
taken into account in the distribution of the burden of health care payments.  The poor would 
have the right to demand favourable treatment in contributing to the health care financing 
system.  This in some way overlaps with the compensation principle.  The principle of fitness 
relates largely to issues of efficiency and the maximization of utility.  This may be expressed in 
two conceptually different ways – sum-fitness and efficiency fitness (Moulin, 2003).  Their 
application to the distribution of the burden of health care payments is not particularly clear.  
Moulin (2003) discusses these in the light of ‘resources’,  his argument being that “[r]esources 
must go to whomever makes the best use of them” (Moulin, 2003 p.23).  For example sum-
fitness relates to the maximization of the sum of utilities (maximising 
i i
U∑ ) while efficiency 
fitness requires that resources be distributed according to how efficiently the recipient can 
make use of them.  In some strict sense, this may require that only those who can afford to pay 
for health care should pay and receive health care and those who cannot afford to pay, should 
not receive health care. 
 
Following this introduction, in the next section some of the better known basic theories of 
justices are introduced and discussed.  Because this is not a philosophical analysis, the depth of 
coverage will only be limited to aspects that are related to economics and also to the topic of 
the dissertation.  The theories of justice that are considered here include the utilitarian, 
egalitarian, libertarian, Rawlsian maximin and envy/no-envy principles.  These theories are 
related to the discussions in this subsection. 
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3.4  REVIEW OF THE BASIC THEORIES OF JUSTICE 
 
The broad notion of justice can be divided into two distinct but linked principles which were 
first identified by Nozick (1973) who distinguished between historical and end-state or end-
result  principles.  This was done because of the concentration of most of the theories of justice 
on the current time-slices of a distribution (i.e. end-state) without focusing on the procedural 
aspects of justice (Nozick, 1973, Varian, 1975).  The realization of this distinction has increased 
focus not only on how a distribuedum  is currently distributed but also on how the current 
distribution evolved over time and the extent to which the procedures that produce the 
outcome are just (Olsen, 1997).  End-state principles basically provide an indication of the 
fairness in outcomes rather than the fairness of means and processes (Mooney, 2000, 2003).  
Many economists have noted the strong appeal of procedural justice (Mooney and Jan, 1997, 
Mooney, 2000) because of its recourse to procedures and history.   
 
3.4.1 Utilitarianism 
 
Utilitarianism is a moral principle of justice (Scarre, 1996) and a leading consequentialist theory 
of ethics, with Jeremy Bentham and John Stuart Mill as the pioneers (Konow, 2003).  It 
generally requires a combination of four elements (Sen, 1988 p.38-39). 
 
1. Utility: this is the only thing that matters and should be maximised and disutility should 
be minimised; 
2. Welfarism: that the goodness of a state of affairs should be a function only of the utility 
information regarding that state; 
3. Sum-ranking: that utility information regarding any state should be assessed by looking 
only at the sum–total of all the utilities in that state; and 
4. Consequentialism: that every choice (of actions, institutions, motivations, rules, etc.) 
should be ultimately determined by the goodness of the consequent states of affairs 
(end-result).  
 
Utilitarianism judges an action as right if and only if it produces more utility (welfare or well-
being) overall than any alternative action (Scarre, 1996).  In this regard, it is concerned with the 
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maximization of total utility (i.e. max
i i
W U= ∑ ).  There are several variants of this8.  The 
distinction between them is often based on how utility is defined and maximised (Gandjour and 
Lauterbach, 2003).  The idea behind sum-ranking has received criticism from theorists such as 
Rawls and followers of the egalitarian school of thought (Rawls, 1971, 1999).  It has been 
argued by some (for example Rawls, 1999, Donaldson et al., 2004) that utility is compared 
descriptively and is insensitive to inequalities in its distribution and that thereby it lacks some 
moral merits. Others have argued that while that criticism is correct based on the classical 
notion of utilitarianism (i.e. maximising the sum of individual utilities (W =
i i
U∑ )), it is not 
true for some more generalised social welfare functions (Feldstein, 1976).  
 
Welfarism for the utilitarians requires that: where there are two states of affairs identical in 
individual utility characteristics, these must be judged equally good irrespective of differences in 
other non-utility characteristics no matter whether these other characteristics are useful in moral 
regards (Sen, 1979).  That amounts to the notion of efficiency with no regard for equity.  In fact 
utilitarianism has been criticised as being incompatible with equity (Stiglitz, 1982) including 
horizontal equity (Feldstein, 1976, Stiglitz, 1982).  Even if utility can be measured, it is argued 
that “it does not fully capture what is relevant for equity considerations” (Roemer, 1996 p.120).  
Utilitarians have also been criticised for being interested only in ranking states of affairs and not 
addressing the problem of equitable allocation.  Sen (1979 p.478) also criticises the utilitarian 
approach by noting that any outcome morality that incorporates the equal treatment of equals 
or the elimination of exploitation or priority setting requires essentially more than just utilities 
but the use of non-utility information as well.  Other critics of utilitarianism argue that it ignores 
and pays no attention to individual freedom in aggregating utility or welfare.  It simply assumes 
that when the total sum of happiness is greatest (Scarre, 1996), welfare is maximised.  Some 
actions such as, for instance, slavery (Olsen, 1997) might increase total utility but undermine 
individual freedom. 
 
 
 
 
 
 
 
                                                          
8  Gandjour and Lauterbach (2003) summarises the various ‘types’ of utilitarianism to include act utilitarianism, 
rule utilitarianism, preference utilitarianism and negative utilitarianism.  
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In the economics of health and health care, the concepts of quality-adjusted life years (QALYs)9 
and disability-adjusted life years (DALYs) are recognised as compatible with the traditional 
notion of utility (Wagstaff, 1991, Olsen, 1997).  Here, the application of the greatest happiness 
principle of John S. Mill (Scarre, 1996) entails either maximization of QALYs or minimising 
DALYs. 
 
                                                          
9  Some economists measure the health of a single individual in terms of quality-adjusted life years (QALYs) and a 
community’s health as the aggregation of QALYs.  The QALY score of an individual is computed by weighting 
each remaining year of life of the individual by the expected quality of life in that year.  The expected quality of 
life is computed as a probability-weighted average of the quality-of-life scores that are associated with each of the 
possible health states in which the individual might live.  The scores are measured on a scale from zero (dead) 
to one (perfect health) and they are invariant across individuals in the same health state (Wagstaff, 1991).  In this 
regard, QALYs are likened to the notion of utilitarianism.  While there are still debates on the appropriateness 
of QALYs for measuring and quantifying the health of individuals and of populations (Mooney, 1989, Gerard 
and Mooney, 1993), their use is associated with the notion of extra-welfarism as distinct from welfarism (Culyer, 
1989, Brouwer et al., 2008).  This is because it emphasises – in practice at least – the maximization of health.  
There are general disagreements as to what extra-welfarism actually means and how it should be implemented 
(see for example Hurley, 1988, Mooney, 1989, Culyer, 1994, Weinstein and Manning Jr, 1997, Dolan, 1999, 
Birch and Donaldson, 2003, Brouwer et al., 2008, Coast et al., 2008).  For example Hurley (1988) links extra-
welfarism to the maximization of solely health and not utilities; Culyer (1994) proposes an encompassing 
understanding of extra-welfarism that includes all ‘relevant’ outcomes; Birch and Donaldson (2003) discuss this 
in relation to Amartya Sen’s capability approach; Mooney (1989) argues for components such as information 
and decision making to be included in utility functions of individuals and not just health; and Dolan (1999) for 
instance relates extra-welfarism to attaching explicit equity weights to outcomes.  However different these 
understanding may be, Brouwer et al. (2008) notes that the central issues that should distinguish extra-welfarism 
from welfarism are the replacement of individual utilities with something else (e.g. Sen’s idea of capability, 
broadening the definition of outcomes, etc.) and explicitly incorporating some notion of equity all of which is at 
variant with the traditional notion of welfarism.  Some economists and philosophers have also argued, and there 
is reason to believe in the argument, that the use of QALYs is similar to the notion of welfarism and will lead to 
unjust and unfair allocations (see Wagstaff, 1991).  Further, QALYs may not fully measure an individual’s 
health.  This is because they may not, in some instances, reflect the desires of the population including their 
right. This has also been discussed in the context of  welfarism in general (Roemer, 1996). There are also 
controversies with the use of DALYs in measuring the burden of disease.  Like QALYs, DALYs are a 
combination of time lived with a disability and the time lost as a result of premature mortality (Murray, 1994). It 
is noted that DALYs are narrow as they do not reflect differences in individuals’ ability to cope with morbidity.  
Also, it does not include the economic cost of illness (Anand and Hanson, 1997). Several other assumptions 
limit the usefulness of DALYs in measuring health or the burden of disease. In summary, the principle of 
aggregate DALY-minimisation is inequitable in allocating resources (Anand and Hanson, 1997).   
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3.4.2 Egalitarianism 
 
In general it may be argued that the basic idea behind egalitarianism is the notion that human 
beings are equal.  At first glance the idea of equality of human beings might seem a plausible 
basis on which to distribute resources, or welfare.  This however might lead to absurd 
outcomes (Olsen, 1997).  This is because different human beings might require different levels 
of resources. This basic notion, relates particularly to traditional egalitarianism and does not 
take into account individual freedom or capabilities (Sen, 1985) or differences that exist among 
people.  Egalitarianism may be general or sometimes specific.  Irrespective of this, we may 
distinguish two forms – strong and the Rawls-type (difference principle) egalitarianism (Elster, 
1992).  Strong egalitarianism is a situation where everybody gets an identical share of the 
distribuendum (e.g. resources) irrespective of other considerations.  The Rawls-type 
egalitarianism on the other hand permits inequality in the distribution of the good insofar as the 
distribution benefits the worst-off (the most needy) or if there is no other way to further secure 
benefits to the worst-off (Feldstein, 1976, Roemer, 1996, Olsen, 1997).  In a broader sense 
egalitarian principles could involve the distribution of equal opportunities and ensure that 
people have equal rights and freedom (Sen, 1985, Hansson, 2004).  These views are central to 
Sen’s conception of capabilities and functionings (Sen, 1985).  For Sen, the distribution of 
resources reflects the outcomes of choices and lack of choices that individuals may have and as 
such should not be a reasonable place to start.  It is true that a “higher level of capability is 
conducive to deriving resources needed to elevate one’s economic welfare and yet not all with 
higher capabilities choose to do so”.  This is because of considerations like altruism, culture, 
religion, or even life-style (Wagle, 2008 p.61).  Some of these issues have been captured under 
some of the philosophical ideologies of the egalitarians.   
 
Egalitarians broadly speaking, and unlike the utilitarians who focus mainly on the greatest 
happiness rule, assume that the preferred solution to the issue of fairness is that which has the 
most ‘equal distribution’ of a distribuendum (Olsen, 1997).  To provide an understanding to 
how the distribuendum is distributed under the egalitarian philosophy, the questions posed by 
Roemer (1996 p.119) related to the equalisandum10 (Cohen, 1989) are relevant.  He writes: “If 
one is an egalitarian, what should one want to equalize? Opportunities or outcomes? Resources 
or welfare?…. These positions are usually conceived to be very different.”  The differences in 
conception follow from differences in egalitarian theories.  For example Rawls (see Rawls, 
                                                          
10  This is the object that ought to be equalised. 
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1971, Rawls, 1999) as noted earlier proposes the ‘difference principle’ which aims to equalise 
the bundle of primary goods available to each person paying particular attention to the worst-
off.  For Rawls, every arrangement is evaluated in terms of the interest of the least advantaged 
or worst-off group (Olsen, 1997)11. This is the Rawls difference principle.  Inequality can only 
be allowed provided that in doing so the utility of the worst off is increased (Rawls, 1971).  
However Feldstein would argue that if equality is of concern under the egalitarian principle, 
then why should we allow inequality no matter how little it may be, just in order to favour the 
worst-off (Feldstein, 1976).  Arneson (1989) discusses egalitarianism as equality of opportunity 
and not necessarily of outcomes.  Inequalities are regarded as favourable only if they result 
from equalised opportunities.  There may be some corrective policies such as transfers to 
correct for inequalities that result from initial unequal opportunities.  However Arneson (1990) 
in a later paper further notes that compensation (or transfers) to correct for inequalities may 
not be fair in all cases especially when the individual deliberately chooses, and is accountable 
for the acts and choices that cause the inequalities.  This view is also held by Fleurbaey (2001) 
who argues for the assessment of equality in a society to be based on equality of opportunity 
with attention being paid to the actual content of the op ortunities.  Fleurbaey (2001 p.528-
529) for instance writes: “I do not think that egalitarians should feel committed to the statement 
that equality of opportunities is sufficient for equality to be achieved. A society with equal 
opportunities can be replete with inequalities which no concern for personal responsibility can 
justify, and can totally fail to implement the egalitarian program about high-quality social 
relations.” 
 
Ronald Dworkin on the other hand, in his two part thesis, after critiquing equality of welfare as 
an equity principle, proposes an egalitarian theory that relates mainly to equalising resources.  
These are defined broadly to include transferable (e.g. money) and non-transferable resources 
(e.g. talents, handicaps, etc.) (Dworkin, 1981a, b) and they are identified as distinct from just 
welfare or utility (Roemer, 1996).  While it may be reasonably easy to equalise transferable 
resources, there are challenges with non-transferable resources.  These relate to some physical 
and ethical constraints.  However Dworkin proposes a hypothetical ‘insurance market’ as the 
mechanism for equalising resources.  On this “Dworkin argues that a reasonable way to 
implement equality of resources is to calculate the postinsurance income that would have come 
about, had people been able to insure themselves against a bad draw in the lottery for the 
                                                          
11  This could result in lexicographic ordering as a violation of the continuity axiom of preferences. 
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nontransferable resources” (Roemer, 1996 p.126).  Dworkin further links the insurance 
mechanism with some form of tax schemes.  He asks: “Can we translate that hypothetical 
insurance structure into a tax scheme?…. Is a tax scheme constructed as a practical translation 
of a hypothetical insurance market, which assumes equal initial assets and equal risk, a proper 
response to the problem of differential talents under equality of resources?” (Dworkin, 1981b 
pp.324-327).  A progressively structured tax scheme, based on the notion of insurance and 
premiums was proposed.  This as Dworkin also notes could be problematic to implement 
(Dworkin, 1981b).  There are still arguments on whether the approach proposed by Dworkin 
constitutes a fair division of resources or even whether equality should be a principle to pursue 
(Narveson, 1983a, b, Cohen, 1989) but Dworkin’s claim is that his hypothetical insurance 
constitutes a definition of equality of resources and not an ethical mandate (see Roemer, 1996).  
This discussion shows that among the egalitarian philosophers, there are still disagreements as 
to what exactly the distribuendum should be and this justifies the questions posed by Roemer 
(1996).  In the context of health care financing, we may further ask if we are to equalise 
payments, (dis)utility from payments, post payment incomes or equalise share of income spent 
on health care. 
 
3.4.3 Rawls’ maximin principle of justice 
 
The Rawlsian maximin principle of justice and fairness (Rawls, 1971, 1999) and the egalitarian 
principle can be described as being related and linked (Feldstein, 1976).  As noted earlier, 
Rawls, like some other philosophers, accepts the existence of inequality provided that the 
inequality is to the benefit or advantage of the worst-off in the society (compare with the 
discussion by Arneson, 1989 on equality of opportunity and compensation).  Rawls (1974) 
argues that any distributive criterion should serve as a public principle that citizens, 
stakeholders and all concerned must understand and have some confidence in its being 
realised. 
 
Rawls links the maximin equity criterion to the social contract theory.  For the maximin 
principle of justice therefore a just outcome arises as that which will be unanimously agreed to 
in an appropriate initial solution that is considered fair between individuals who are conceived 
as free and equal (Rawls, 1974 p.141).  Freedom and equality exist if individuals are deprived 
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of certain morally irrelevant information12.  Rawls interprets this as being behind the ‘veil of 
ignorance’.  Rawls argues the outcome reached behind this veil of ignorance would involve a 
distribution of his so-called ‘primary goods’ that would be to the advantage of the worst-off.  
(These primary goods comprise liberties and opportunities, income and wealth and their 
distribution (see Rawls, 1974, McGuire et al., 1992)). The maximin criterion, according to 
Rawls, is not meant to be applied to small-scale situations.  It is a ‘macro’ and not a ‘micro’ 
principle (Rawls, 1974) such that its application is useful across major institutions of a society.  
 
This maximin criterion has continued to receive much attention from economists.  Its earliest 
application to taxes include those by Atkinson (1973) and Feldstein (1973) to the problem of 
optimal income taxation and the equity implications of progressivity of income tax (see, Rawls, 
1974).  Rawls (1974 p. 141) however noted that, even though the application of the maximin 
principle in that context might be in order, he was not in a position to examine the merits of 
the criterion from the standpoint of economic theory and that “whether the criterion is a 
reasonable distributive standard depends importantly on the sort of examination that only 
economists can undertake.”   
 
Rawls (1974: p.145) also linked the maximin equity criterion to the basic foundation of 
communism – ‘from each according to his ability, to each according to his need’.  But this is 
likely to infringe upon the freedom of the better endowed as they are often made to accept less 
than what they might have obtained under, for instance, the utilitarian principle.  As argued by 
Rawls (1974), this can however be resolved by having societies allowing the better endowed to 
improve their situations but only when this is favourable to others in the society.  In this regard 
inequalities that could be permitted should also be consistent with everyone’s self-respect. 
 
In criticising the utilitarian view of justice and fairness, Rawls noted in his formulation that, 
once the least advantaged group is identified, less information is required to apply the basic 
maximin equity criterion than the maximization of average utility implied by the utilitarians 
(Rawls, 1974).  However the identification of the least advantaged may prove no easy task.  
Some critics of Rawls, particularly those interested in health, have further argued that Rawls’ 
theory is based only on the notion of ‘primary social goods’.    These are by no means all-
                                                          
12  The irrelevant information include their place in the society, their class, position or social status, their place in 
the distribution of natural assets and abilities, their deeper aims and interest, or their particular psychological 
makeup. 
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encompassing and they explicitly exclude health.  However Rawls (1974: p. 142) argued that 
everyone has normal physical needs so that  health care can be included in a broader definition 
of primary goods.  Rawls further noted that this could still present some difficulties because 
maximising the least advantaged in health could impoverish the society.  A related criticism is 
that only the worst-off within the society are considered and nothing is said about the situations 
of other groups within that society (see Mooney, 1994). Yet the needs of these others are 
equally relevant in defining and operationalizing justice and fairness.  On the issue of health 
and health care, to make them compatible with Rawls’ formulation, they may be categorised as 
‘basic institutions’ that provide fair equality of opportunity (see McGuire et al., 1992).   
 
Whatever, it is clear that equity in health care financing implies some fairness in contribution 
such that some lesser burdens are placed on those who are worse-off and not just the worst-off.   
 
3.4.4 Envy principle 
 
Another principle of distributional fairness proposed originally by Foley (1967) relates fairness 
to envy and non-envy.  Foley argued that there is fairness in allocation of commodities if no 
person is envious of the commodity bundle of another person.  This position has been applied 
and expanded upon by some economists (see for example Feldman and Kirman, 1974, Pazner 
and Schmeidler, 1974, Varian, 1974).  In a related formulation, Varian extended this notion of 
fairness and envy by comparing the allocation of goods among agents into which he brings the 
notion of efficiency.  He writes: “[c]onsider the problem of dividing a fixed amount of goods 
among a fixed number of agents. If, in a given allocation, agent  prefers the bundle of agent  
to his own, we will say  envies .  If there are no envious agents at allocation , we will say  
is equitable.  If  is both Pareto efficient and equitable, we will say  is fair.” (Varian, 1974 
p.63).   
 
Sen argues that this notion of envy and fairness may not be compatible with the absence of 
inequalities in, for instance, wellbeing.  This is because comparisons are situational and not 
universal since such comparisons do not consider interpersonal variations in wellbeing 
functions. For example Sen (1988 p.36) proposes that “[i]f 
1
( )W x  and 
2
( )W x  are the well-being 
functions respectively of persons 1 and 2, and 
1 2
( )W x >
1 1
( )W x >
2 2
( )W x >
2 1
( )W x  when 
1
x  and 
2
x  
are the bundles respectively enjoyed by persons 1 and 2, then it is person 1 who envies 
person’s 2’s bundle while person 2 has no such envy, even though it is person 2 who is clearly 
worse off in terms of well-being than person 1. Further, if we have 
1 1
( )W x >
1 2
( )W x >
2 2
( )W x >
i j
i j x x
x x
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
46 
 
2 1
( )W x , then the condition of ‘nonenvy’ is completely satisfied on both sides, even though 
person 2 is clearly worse off than person 1. Since economic misfortunes are often associated 
with variations in the well-being functions, due to such factors as disability, illness, age, social 
discrimination, etc., there is much scope for doubting the fairness of the fairness criterion.” 
 
Some critics also argue that the principle of envy in assessing fairness reduces the issue of 
distribution to the consideration of individuals  (Mooney, 1996).  Varian has however provided 
an extension to the envy principle to go beyond such comparisons of individuals.  He proposes 
the concept of coalition fairness to incorporate groups of agents.  Here an allocation is defined 
as coalition fair if and only if no coalition of a given size prefers any aggregate bundle of any 
coalition of the same size or smaller (Varian, 1974 pp.75-76).  However the operationalization 
of this as a principle of distributive justice still poses some difficulty.  This arises because of 
issues surrounding how to measure coalitions and their respective sizes. Moreover we should 
be ideally concerned about communities and a group of people rather than the formation of 
coalitions.  Also others have discussed the ideas of altruism and solidarity disposition (Crocker, 
1977) that are of importance in how societies respond to the inequalities of others.  Such ideas 
are at least incorporated in the broader idea of envy and also the extension to the coalition 
fairness.   
 
3.4.5 Libertarian principle of justice 
 
The libertarian principle is generally regarded as some sort of political theory or philosophy 
that is based on the principle of neutrality (i.e. there should be a neutral relationship between 
the state (and its laws) and the various conceptions of what is good as held by individuals) 
(Alexander and Schwarzschild, 1987).  According to Alexander and Schwarzschild (1987 p.86), 
libertarians can be distinguished by understanding the resources that are up for ‘neutral’ 
distribution and what the proper formula for distributing those resources is.  Libertarians 
maintain that the right to freedom and self-ownership is important in defining what is equitable.  
These include absolute respect for the right to private property that recognises both the positive 
and negative freedoms13 that individuals have (Denier, 2007).  One of the widely noted 
libertarian theories (that is explained in detail later) is Robert Nozick’s entitlement theory 
                                                          
13  Negative freedom is basically freedom from interference.  This means that there should be no hindrance in the 
way of any individual in achieving any goal.  Positive freedom relates to “the claim to something, the possibility 
to be someone, to pursue and realise a private goal in a certain manner, the possibility to be aware of choices 
and to be able to explain them in relation to ideas and goals” (Denier, 2007 p.45). 
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(Nozick, 1973, 1974).  The starting point of that theory is John Locke’s ideology (i.e. the 
Lockean proviso) of self-ownership such that “[b]y virtue of self-ownership, a person is entitled 
… to appropriate objects in the external world as his own, as long as he leaves ‘enough and as 
good in common’ for others” (see Moulin and Roemer, 1989 p.348). 
 
For the libertarians, even if it can be argued that health care would contribute to individual 
freedom, mandatory taxation or public health insurance contributions to organise a progressive 
health care financing system would be viewed as a libertarian injustice (Denier, 2007).  This is 
because it constitutes partial ownership of others’ rights and actions (Nozick, 1974).  Here only 
private health system and insurance that is based on voluntary redistribution can be accepted.  
Because the market mechanism is favoured over any other form of intervention, health care is 
seen as being like any other commodity in the market.  Therefore the distribution of health 
care and the burden of health care payments should be left to market forces. 
 
In general the libertarian philosophy is a ‘hands-off’ theory that places emphasis on the rights 
and freedoms of individuals and the avoidance of violation of these rights (Denier, 2007).  
Some critics note that community or society values rather than individual values should be 
emphasised as different societies have their own meaning of the good to be distributed and 
should determine their proper distribution (Lamont, 2004).  This view is commonly held by 
the communitarians.  Even within the libertarian ideology, it is important to note that having 
rights does not automatically translate to the availability of, for instance, social services or goods 
that improve wellbeing (Denier, 2007).  There is need for some sort of intervention to address 
inequalities. While some libertarians accept this to some extent, most stick to the hands-off 
philosophy. 
 
3.4.6 Nozick’s Entitlement Theory 
 
Nozick (1973, 1974) proposes that justice should be based on ‘entitlements’ or ‘holdings’.  
Based on the Lockean proviso he began his presentation by distinguishing between historical 
and end-state or end-result principles. Nozick argues that most theories of justice (i.e. 
distributive justice) are ahistorical.  The historical aspects deal with how the current distribution 
has evolved (Varian, 1975).  The concept of justice in holding (or entitlement) according to 
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Nozick consists of three parts: original acquisition of holdings14, transfer of holdings from one 
person to another15, and the rectification of injustice in holdings that seeks to correct past 
injustices that now cause the present injustice (Nozick, 1973).  Nozick writes that “[t]he general 
outlines of the theory of justice in holdings are that the holdings of a person are just if he is 
entitled to them by the principles of justice in acquisition and transfer, or by the principle of 
rectification of injustice (as specified by the first two principles)16. If each person’s holdings are 
just then the total set (distribution) of holdings is just” (Nozick, 1973 p.49).  For Nozick 
injustice or inequity depends on how it came about and should be traced to history.  A 
distribution can be described as just only if it arises from another just distribution through 
legitimate means (Nozick, 1973).  However Nozick was hesitant to propose a theory of justice 
based on entitlement.  He writes: “[t]o turn these general outlines into a specific theory we 
would have to specify the details of each of the three principles of justice i  holdings ... I shall 
not attempt that task here” (Nozick, 1973 p.49). 
 
Nozick’s conceptions have been criticised by Varian for example who argues that “how an 
allocation was reached has something to do with justice; but it is just not the whole story. … If a 
process can be radically affected by turns of fortune that are arbitrary from a moral point of 
view, it seems unreasonable to attach great moral significance to the outcome of such a 
process” (Varian, 1975 pp.286-287).  Further, as opposed to the end-state theories that “decide 
what a perfectly just state is and then try to move toward it”, Nozick’s theory pays little attention 
to rectifying the current distribution (Varian, 1975).  It is described as anti-redistributive 
because “[c]oerced redistribution would be an unjust redistribution of private property, by 
illegitimately considering it as public property” (Denier, 2007 p.47).  Redistribution can only be 
permissible, voluntarily through acts of charity which should be viewed differently from any 
principle of justice.  Even with the principle of rectification, it needs still to answer the question: 
                                                          
14  This is “the appropriation of unheld things. This includes the issues of how unheld things may come to be held, 
the process(es) by which unheld things may come to be held, the things that may come to be held by these 
processes, the extent of what comes to be held by a particular process, and so on” (Nozick, 1973 pp.46-47). 
15  This is related to Moulin’s conception of the principle of transfer discussed earlier. 
16  i.e. the principles of holding and transfer 
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what would the outcome be if the injustice had not occurred? This requires adequate 
specification of the initial endowments.  How then do we trace back to this initial position?17  
 
Currently, we live in a world described as unfair with inequalities in health and access to health 
care (see for example Culyer and Wagstaff, 1993, Mooney, 1996, Deaton and Paxson, 1998, 
Coovadia et al., 2009); inequality in income (see for example Shorrocks, 1978, Deaton and 
Paxson, 1998); inequalities in access to social services and community resources (see for 
example Blackburn and Jarman, 1993, Logan and Bian, 1993, Klasen, 1997); and unfair 
distribution of health care financing burden, particularly paying for health care out-of-pocket 
(see for example Castano et al., 2002, McIntyre et al., 2006). While some of these are based on 
current distributions, historical contexts have been important in understanding some of these 
distributions. This can be seen in the context of countries such as Australia with the aboriginal 
Australians (Mooney, 1996), and South Africa with the apartheid system (see for example 
Klasen, 1997).   
 
In conclusion, the quote from Musgrave captures, in a nutshell, the intricate nature of using 
different theories of distributive justice to underpin the assessment of progressivity and 
distributional impact of taxes and health care payments.  Musgrave (1996 p. 348) writes:  
“Economists … can be useful in setting forth the analytics that help determine the 
“correct” pattern of progression or vertical-burden distribution under alternative 
views of distributive justice, but they cannot pronounce on which is the correct 
one.” 
Musgrave goes on to highlight the value-laden nature of the theories of distributive justice and 
notes some of the limitations that economists may face in applying them.  He writes that the 
inability of economists to specify the ‘correct’ distribution that can be deemed fair is a reflection 
not only of  
 
“our limitations in adequately measuring economic responses to taxation but 
also, and more importantly, that the outcome depends on the underlying equity 
norm, a choice which is not to be captured within the confines of Paretian 
efficiency.  This choice depends on how the problem of distributive justice is 
                                                          
17  Varian (1975 p.236) writes extensively on this issue.  For instance he asks: “[a]re we supposed to trace back 
ownership of American land to the Indians and then try to rectify the wrongful appropriation of it by the 
methods Nozick discusses?”  This is a very difficult task.   
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viewed – for example, from a Lockean entitlement perspective, from rules of 
equality in sacrifice, or from the utilitarian target of maximum welfare (least total 
sacrifice) with its ethical anchor in the premise of impartiality.  All this [sic], to be 
sure, may be taken as subsumed by the stipulated shape of the social welfare 
function, and the young economist, eager to get on with maximizing, may be 
impatient with the underpinnings.  But to understand what goes into the 
underlying reasoning, and hence the case for or against progression, the various 
inputs need to be sorted out.”  
 
Such inputs as noted by Musgrave may be the values of the community.  Musgrave accepts that 
public perception on tax and payment equity may not coincide with those outlined by 
philosophers and economists (Musgrave, 1996).  The writing of economists like Mooney (1996 
p.102) is relevant here.  He writes that:  
 
“Here perhaps lies the solution to how to answer the question of ‘equality of 
what?’ with respect to both horizontal and vertical equity. Let us ask the 
community” [emphasis added].  
 
Mooney explains further that the question of equity (especially vertical equity) can be addressed 
mainly through establishing community preferences on what weights be attached to different 
groups and outlining the basis upon which such discrimination should occur or not occur.  
Mooney reports on a preliminary survey on “preferences among public sector decision makers 
(presumably on behalf of the community)” in the context of health care and this “suggests that 
age groupings, socio-economic groupings, groups with different existing health status (but not 
gender) might form appropriate bases for such discrimination.” While there may be differences 
across communities, Mooney advocates for the extension of such surveys to cover the 
community directly.   
 
Based on the outlined theories, different approaches can be delineated that underpin the 
assessment of equity in health care financing.  The next section discusses these approaches 
bearing in mind the various theories of distributive justice and how they relate to the 
approaches.  These theories also have implications for how redistribution can be conceived. 
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3.5  APPROACHES TO ASSESSING EQUITY IN HEALTH CARE 
FINANCING 
 
“The prominence of the tax progressivity issue puts economists in an 
uncomfortable position, because we know in our heart that progressivity is 
not solely an economic question.  It is equally a matter of ethics, or moral 
philosophy, because it involves choosing between situations where some 
people are better off and others worse off.  Economics cannot settle which 
people are more deserving.  Economic reasoning cannot determine whether 
it is good idea to take one dollar from a wealthy family in order to give one 
dollar – or, even more problematically, fifty cents – to a poor family” 
(Slemrod, 1996 p.1). 
 
Even though the above quotation was discussed in the context of general taxes, it is also 
relevant to the assessment of equity in health care financing.  However difficult this subject 
matter may be, in the economic literature three approaches to assessing equity in health care 
payments may be distinguished.  These have been identified and discussed in the context of tax 
equity (Musgrave, 1996, Slemrod, 1996).  These include (i) the benefit principle (or quid pro 
quo), (ii) the sacrifice rule, and (iii) the ability-to-pay principle.  These will now be examined in 
turn.  They are based on different notions of fairness introduced in section 3.4. 
 
The benefit principle originated from the defence sector and was then later applied to other 
issues such as taxes in public finance.  It is concerned with the concept of fairness in exchange 
or quid pro quo (Musgrave, 1996).  The principle suggests that individuals should be taxed (or 
make payments) based on the benefits they receive from government expenditures (Hines Jr, 
2000).  For example in the absence of government protection services, such as the police and 
military, fire-services, etc., holding properties would be riskier.  Because these services serve to 
reduce risks, those who own large amounts of properties would be required to pay more than 
those who own fewer or no properties (Miller, 2005).  Under this approach, the distribution of 
benefits received is traditionally based on Lindahl prices or tax (i.e. the situation where 
marginal benefits received by an individual determines the price paid) or on linear pricing of 
public goods (Hines Jr, 2000).  While Lindahl prices may vary across individuals and could 
lead to an inconsistent and paradoxical computation of benefits, the linear pricing “ensures that 
consumers unanimously prefer the efficient level of public good provision, and that all 
consumers are made better off by reduced costs of providing public goods” (Hines Jr, 2000 
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p.484).  This pricing mechanism is built on the traditional benefit incidence analysis (BIA) that 
measures the monetary benefits (or subsidies) individuals get from the use of goods and 
services provided by the government.  Benefit taxes are then set to cover the cost of providing 
these goods.  Thus the benefit principle is based, to a large extent, on some efficiency 
principles and does not consider differences in capacity or ability of individuals to contribute to 
the system.   
 
In this context it is important to note that some goods provided by the government are such 
that the poor should use more and benefit more.  If this is the case, the poor would be 
required to contribute more than the rich.   Even when the use of some goods provided by the 
government is pro-rich, when payments are structured in this way, while the rich may pay more 
in absolute terms they may pay less proportionally (i.e. according to their ability to pay).  It is 
then not surprising therefore that equity in health care financing generally does not adopt the 
benefit principle.  However, private health care financing may do so.   
 
The second principle, the sacrifice rule, is rooted in ‘sacrifice theory’.  It is essentially 
egalitarian in orientation.  Here taxes (including other compulsory health care payments) are 
losses or sacrifices that individuals and households make (Musgrave, 1996, Miller, 2005).  
According to this rule decision makers are then required to distribute the sacrifice ‘equitably’ 
among the population. Thus the law of equality of sacrifice requires that all should be treated 
equally (Musgrave, 1996) but then equality here can be interpreted in many ways: equality of 
absolute sacrifice, equality of proportional sacrifice, or equality of marginal sacrifice (Musgrave, 
1996).  Equality of absolute sacrifice requires that everyone gives up the same amount of utility 
(i.e. for any given income  and health care payment or tax ,  for 
all ).  Equal proportional sacrifice requires that each individual should give up equal share of 
total utility derived from money (i.e. (U X − ( ))/t X ( )U X k=  for all ).  Equality of marginal 
sacrifice requires that on the margin, the additional utility given up by each person is equal (i.e. 
 for all ) (Miller, 2005).  Because of diminishing marginal utility of 
income18, progressive tax rates could result in both proportional or progressive reductions in 
utility (Miller, 2005). Proportional reductions in utility will arise when the progressive tax 
structure is set such that richer tax payers give up the same level of utility as poorer tax payers. 
                                                          
18  Here declining marginal utility of income is assumed (i.e. for a given amount of money, the value to the poor is 
greater than for that for a rich person.  This also implies that the utility of money declines as income increases 
(Miller, 2005)). 
X ( )t X (U X − ( ))t X − ( )U X = k
X
X
( ) /U X∂ ( )t X∂ = k X
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Progressive reductions arise when the reductions in utility associated with the progressive tax 
structure is less among poorer tax payers than richer tax payers. 
 
Equal absolute sacrifice and equal proportional sacrifice were the earliest forms of the sacrifice 
rule but due to the appeal of the equal marginal sacrifice and the rise of the marginalist school 
of thought, this last became more widely accepted through the works of Francis Edgeworth and 
Arthur C. Pigou (Musgrave, 1996).  (Equal marginal sacrifice is also termed least-total-sacrifice 
(or maximum welfare) (Musgrave, 1996).)  In effect it is associated less with fairness than with 
efficiency.  This “move from Mill’s equal absolute or proportional sacrifice to Pigou’s 
enshrinement of equal marginal sacrifice thus involved a paradigm shift from equity to Pareto 
efficiency as the basic criterion” for the distribution of tax or payment burden.  The marginalist 
approach that uses the diminishing marginal utility is appealing because “taking a dollar from a 
person with the larger income involves less sacrifice than taking a dollar from a person with the 
smaller income. If required, a second dollar might still entail less sacrifice from the person with 
the higher income than the person with lower income if after the second dollar the higher 
income person were still richer than the other person” (Miller, 2005 p.441).  The efficiency 
twist here, according to Pigou, requires taking from the richest person’s income “in the form of 
maximum progression and absorption of top incomes until the required revenue is obtained” 
(Musgrave, 1996 p.345) and, where necessary, incomes are provided out of taxes to the 
poorest.   
 
One of the difficulties with the sacrifice approach is the quantification of utilities and the 
specification of utility functions.  Utility (including utility of money) does not depend on 
observable factors alone but also unobservable ones.  In fact utility itself is unobservable.  
Relating health care financing to unobservable utility functions becomes problematic and it is 
this which reduces the practical relevance of the sacrifice rule in the field of equity in health 
care financing.  In empirical applications, the approach has to rely on postulations about the 
shape of the social welfare function and empirical propositions regarding the responses of 
payers (Musgrave, 1996). Even if these did reflect practical realities, the approach would still 
prove difficult to implement. 
 
While the benefit principle is tied to some form of reciprocity from the government and the 
sacrifice principle is egalitarian linked to equalising utilities in one form or another, both, to a 
considerable extent, draw on efficiency criteria.  The ability-to-pay principle is based explicitly 
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on structuring payments and contributions in relation to an individual’s ability to pay.  There 
are debates as to what the appropriate measure of ability-to-pay should be (Buehler, 1945, 
Wagstaff and van Doorslaer, 1993, Miller, 2005).  For instance J.A. Hobson defines it as “the 
extent of the person’s ability to create a surplus above the cost of producing income” (see 
Miller, 2005).  Wagstaff and van Doorslaer (1993) note that ability to pay could be measured 
by pre-tax (i.e. gross) income or pre-tax income plus imputed income from physical assets such 
as the individual’s or family’s house.  Ability to pay has also been measured by total 
expenditure, consumption, or pre-tax income (or consumption) less expenditure on basic 
necessities (e.g. food, clothing, shelter, housing, etc.) (World Health Organization, 2000).  In 
empirical applications, however, most studies use pre-tax income or consumption expenditure 
due to difficulties in quantifying, for instance, the value of household assets (Wagstaff and van 
Doorslaer, 1993).  Whatever, the ability-to-pay principle requires that those with greater ability 
to pay, contribute more to the health system than those with lesser ability to pay (Wagstaff and 
van Doorslaer, 2000).  It is also to be noted that such payments should not be linked to the 
utilization of health services (Wagstaff and van Doorslaer, 2001).   
 
This approach brings the fair treatment of those with a lesser ability to pay into explicit focus.  
It is this approach that is adopted in this thesis.  It is important to recognise that simply to note 
that those with a higher ability to pay (ATP) should pay more could result in a progressive, 
proportional or regressive payment structure when the ratio of payments to ATP are, on 
average, an increasing function of ATP, constant function of ATP or decreasing function of 
ATP respectively (Wagstaff and van Doorslaer, 1993).  It therefore becomes important to 
qualify the ATP principle as a progressive principle (i.e. payments as a proportion of income is 
an increasing function of ATP).  Regressive forms of payments are normally regarded as 
inequitable (Wagstaff, 2002b) and unfair. 
 
Generally in the health care financing literature, as also adopted in this thesis, the notion of 
equity in health care financing is linked to financing health care in a progressive fashion 
according to ability to pay (Culyer and Wagstaff, 1993, Wagstaff, 2002b, Donaldson et al., 
2004, Cissé et al., 2007).  On this economists like Wagstaff (2002b p.114) reacting to the 
World Health Organisation’s proposed fairness in financial contribution index notes that “most 
policymakers feel comfortable with the ability-to-pay principle as the underlying principle of 
health care finance” and it is “most unlikely that most – if any – interpret this in terms of a 
hard-and-fast rule on proportionality.” However, it is rarely the case to have policy-makers 
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specify either how ATP is to be defined or the preferred progressivity relationship between 
payments and ATP (Wagstaff and van Doorslaer, 1993, Wagstaff and van Doorslaer, 2001). 
 
Broadly speaking, the recent literature on equity in health care financing is based on two 
related principles – the horizontal equity (HE) principle and the vertical equity (VE) principle.  
These are closely linked to the ability-to-pay principle.  The VE principle involves the unequal 
but equitable treatment of unequals or reducing welfare gaps between unequal individuals 
(Culyer and Wagstaff, 1993, Mooney, 1996, Duclos and Lambert, 2000, Duclos et al., 2003).  
In health-care financing this is linked to the analysis of progressivity and it requires that 
individuals, households or groups with different abilities to pay (or income) pay appropriately 
different amounts for health care.  The HE principle requires that individuals or groups with 
the same ability to pay (or who share the same level of welfare before any health-care 
payments) make the same contribution to health care (Culyer and Wagstaff, 1993, Wagstaff 
and van Doorslaer, 2000, Cissé et al., 2007).  The operation of the HE principle is rarely 
questioned because of its intuitive appeal.  However policy analysts disagree on the degree to 
which the VE principle could and should be implemented and how great any differential 
payments would be that would be described as vertical equity (Mooney, 1996 p.101).  Because 
this is largely an issue of normative judgement, decisions on this are likely to vary from society 
to society depending, for example, on how compassionate a society is.  It can be argued that the 
HE principle hinges on the moral idea that all human beings are worth the same. This is what 
drives the equal sacrifice theory of taxation (Duclos and Araar, 2006).  Another notion of 
equity in taxation and also health care financing is the absence of re-ranking of individuals or 
households as a result of health care payments (Wagstaff and van Doorslaer, 1997, Gerdtham 
and Sundberg, 1998, Wagstaff et al., 1999a, Wagstaff, 2002b, Duclos et al., 2003).  This has 
also been referred to as “improper treatment of unequals” (Abu-Zaineh et al., 2009).  The 
general idea here is that households should maintain their pre-payment ranks (or positions) 
even after making health care payments.  A violation of this leads to re-ranking of households. 
For example if household A is richer than household B before paying for health care, it should 
not be the case that household B becomes richer as a result of the payment. Similarly, if 
household C is as rich as household D, health care payments should not make any one 
richer/poorer than the other. This though related to the horizontal equity principle, could still 
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occur in the presence of horizontal equity (Aronson et al., 1994) especially when the marginal 
tax or payment rate is greater than one19.  
 
3.6  REDISTRIBUTION AND HEALTH CARE FINANCING 
 
Up until now we have looked at, and have tried to understand, the various perspectives that 
may underpin how the burden associated with health care financing should be distributed 
across individuals, households and groups of people.  This is analogous to examining how the 
tax burden, income or wealth is distributed.  The study of such distributions is important at a 
number of levels but here particularly in the context of their usefulness primarily to 
government in formulating redistributive policies (Boadway and Keen, 2000) such  
redistribution being most simply understood as “an unrequited transfer of resources from one 
person to another” (Boadway and Keen, 2000 p.679).  Because equity in health care financing 
relates to the ability-to-pay principle, redistribution involves taking away some resources from 
the wealthy and distributing these to the less wealthy.  Such redistribution may extend beyond 
income, money or health care payments to the distribution of other social goods and services 
which enhance welfare (O'Donnell et al., 2008b).  The general rationale for redistribution has 
been divided in three (Boadway and Keen, 2000): the pursuit of social justice and equity; 
achieving mutually advantageous efficiency gains; and the exercise of the redistributor’s self-
interest (e.g. when the state uses its coercive power or when self-interested individuals 
redistribute toward themselves). 
 
While the last two rationales may be important in their own right, of primary relevance to this 
review and this thesis is that related to the pursuit of social welfare and equity.  This may take 
different forms depending on the underpinning theory of distributive justice.  For instance the 
utilitarians, interested in the maximization of welfare ( ) based on their welfarism 
orientation, will attach distributional weights to individuals and use these in marginal 
redistributive reforms.  For example if individual  has a lump sum income of  and 
corresponding utility , the distributional weight for person  is given as .  
Analogously the distributional weight for person  is computed as .  The weights imply that 
                                                          
19 The idea behind this is discussed under the methodological debates. It is however important to note that 
marginal tax or payment rates greater than 100% could distort efficiency in a system and could be counter to 
incentive preservation (Lerman and Yitzhaki, 1995).  
maxW =
i i
U∑
i
i
X
i
U i
i
β = /
i i
U X∂ ∂
j
j
β
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
57 
 
the higher the value of , the greater is the social gain from any increase in person ’s income 
(Boadway and Keen, 2000).  If therefore  (for ) then redistributing $1 from person 
 to person  would increase social welfare.  For taxes, the marginal costs of raising extra 
revenue may be used.  For instance if for simplicity  is the marginal cost of raising an extra 
unit of revenue via tax from good  and  is that for good  and , if social welfare is to 
be raised, given constant revenue, the tax on good  would be reduced while that on good  
would be increased until marginal costs are equal (Ahmad and Stern, 1984).  This is the usual 
first-order condition for optimization.  Another approach in respect of taxes and payments is 
the inverse optimum approach that uses the “first-order conditions to solve for social welfare 
weights on increments in income to each household assuming existing taxes are optimum” 
(Ahmad and Stern, 1984 p.260).  While this welfarist approach is based on efficiency, it does 
not take into account the fact that some goods are consumed more by the poor.  It is important 
to note that raising taxes or payment rates among the poor, relative to the rich, in order to 
satisfy the optimum criterion may not be a populist view if there is strong concern for the 
welfare of the poor. 
 
In contrast to the libertarian view (see for example Nozick, 1974), this welfarist approach 
ignores private property.  In fact Nozick’s formulation only supports redistribution if this is a 
voluntary act of charity.  For the libertarians, any redistribution that proceeds without regard to 
the private ownership of rights amounts to injustice.  Basing (re)distribution on income and/or 
utility is also narrow and problematic (Sen, 1985, 1988).  For instance even after redistribution 
there may be political repression (Boadway and Keen, 2000) and misery (Sen, 1988).  This is 
because things other tha  just utilities and income can be important such as whether people 
deal honestly with each other (Boadway and Keen, 2000).   
 
Health care financing systems in general may well have some income redistributive effects 
(O'Donnell et al., 2008b).  These may be intended or unintended, pro-poor or pro-rich.  Pro-
poor redistribution implies that the distribution of income net of taxes and payments is ‘more 
equal’ than the distribution of gross income (Boadway and Keen, 2000).   When incomes are 
redistributed to the rich you have a pro-rich redistribution pattern.  Redistribution could also 
be classified as either vertical or horizontal.  Horizontal redistribution occurs when individuals 
or households with the same level of gross income make the same tax or health care payments 
while vertical redistribution occurs when such taxes or health care payments are 
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disproportionately related to ability to pay (Lambert and Ramos, 1997, O'Donnell et al., 
2008b).    
 
In empirical analyses of the redistributive effect of health care financing, this question of pro-
poor or pro-rich is measured as the difference between the Gini index pre-payment income (
) and post-payment income ( ) (i.e. ) (Reynolds and Smolensky, 1977).  
This approach was also used in this thesis.  The redistributive effect has been decomposed into 
comprise three main elements (i.e. horizontal equity, vertical equity20 and re-ranking) (Aronson 
et al., 1994, Wagstaff and van Doorslaer, 1997). This decomposition is attributed to the work 
of Aronson et al. (1994) and is used in other recent analytical frameworks (see for example van 
de Ven et al., 2001, Duclos et al., 2003, Urban and Lambert, 2008).  While the analysis of 
progressivity and the distribution of the burden of payments discussed earlier may reveal and 
provide insights into some aspects of vertical equity, it cannot show distinctively the extent of 
unequal treatment of equals (i.e. horizontal inequity) and the reranking or rank reversal that 
can be induced by health care payments. This is because the methods only capture how such 
payments vary with some measure of ability-to-pay. 
 
It is worth noting that horizontal inequities could arise in a vertically equitable tax or health care 
payment system because of, for instance, variations in tax or payment rates across regions and 
provinces, the existence of tax deductibles for certain categories of individuals, differences in 
the incidence of illness faced, risk-rated contributions to health insurance schemes, different 
sources of income (e.g. formal employment vs. informal employment), etc. (Wagstaff and van 
Doorslaer, 1997, van Doorslaer et al., 1999, Wagstaff and van Doorslaer, 2001).  In the case of 
personal income tax, where most of these analytical techniques have been developed and 
applied, horizontal inequity can still occur but this is less of a concern in this context as tax rates 
are usually structured progressively with income (Wagstaff and van Doorslaer, 1997).  In the 
context of indirect taxes, private insurance contributions and other payments, because these   
are related to the individual’s tastes, choices and levels of consumption, such as sales taxes, 
excise taxes and value-added tax, differential treatments can arise (van Doorslaer et al., 1999) 
and may not be closely linked to ability to pay (Wagstaff and van Doorslaer, 1997).  Because 
there is some degree of choice involved when one considers non-compulsory payments, it may 
be difficult to label some of these differential treatments in this instance as ‘inequitable.’  
                                                          
20  In the strict Aronson et al. (1994) formulation, the vertical equity component is affected by the average payment 
rate defined as the average share of income devoted to health care. 
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However it can be agreed that an overall positive or pro-poor redistributive effect implies that 
health care payments induce a reduction in income inequality. 
 
Generally, the primary objective of any health care financing system is not to redistribute 
income, but to generate resources for the health system (Bilger, 2008, Cavagnero and Bilger, 
2010) and to ensure that households are fairly treated when financing health care.  However, 
for health care financing to have a redistributive effect, voluntary payments and payments made 
at the point of consumption are to be avoided.  This is most evident in general taxation and in 
some forms of mandatorily financed health systems (O'Donnell et al., 2008a, O'Donnell et al., 
2008b) such as the United Kingdom and France.  It is reasonable in most cases, Wagstaff 
(2008) has argued, to treat health spending as not contributing directly to household welfare21 
and that they be non-discretionary22.  
 
Because redistribution in the context of health care financing is based on the assumption that 
payments are compulsory and are independent of health care utilization, an important question 
that has often been raised is whether direct out-of-pocket (OOP) payments or other forms that 
do not meet those criteria could generate any redistributive effect.  Though OOP payments are 
by definition ‘personal’ private payments, the occurrence of illness that may warrant OOP 
spending is largely stochastic.  This means that to some extent at least households’ choices are 
limited with respect to OOP payments (Wagstaff and van Doorslaer, 1997).  Such payments 
                                                          
21  Deaton and Zaidi (2002) also note that “such expenditure reflects regrettable necessity that does nothing to 
increase welfare.” In general illness and the resulting payments for health care result in  reductions in welfare 
(Deaton and Zaidi, 2002).  
22  In many instances, because the occurrence of an adverse health event may be largely stochastic (or referred to as 
“shocks”), and there is a strong desire to get well, it is only natural that payments for such conditions can be seen 
as non-discretionary.  Of course not all payments for health care are non-discretionary, most obviously for some 
types of cosmetic surgeries.  Again some individuals may choose not to pay for health care perhaps because they 
cannot afford it.  In general, however, it is not uncommon to find that households borrow to finance health care 
(see for example Narayan et al., 2000, Knaul et al., 2006) or have their bills paid by members of their 
immediate or extended family.  Empirical investigation has also shown that income-elasticities of health care 
spending are generally low for developing countries (Deaton and Zaidi, 2002).  Though Deaton and Zaidi 
(2002) estimated a mildly high elasticity ( ) for South Africa, this was based on a dated dataset which is 
reflective of the ‘old’ South Africa.  Using the 2005/2006 Income and Expenditure Survey, the estimated 
income elasticity of health care payments was 0.40.  This is even smaller than those estimated for Vietnam 
(0.86), Brazil (0.85), Nepal (0.75), and Panama (0.80) (Deaton and Zaidi, 2002). 
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could also be made to allow consumption of health care for others within a household or 
extended household.  In a caring or altruistic system, individuals may help to finance the health 
care costs of others (Boadway and Keen, 2000).  On this O'Donnell et al. (2008b p. 197) argue 
that while tax payments constitute some legal obligation, out-of-pocket payments can come with 
moral obligations.  They write that “the moral compulsion to purchase vital health care for a 
relative is no less strong than the legal compulsion to pay taxes.”  However, unlike compulsory 
taxes or payments, such private payments have limited (even if not zero) scope for 
redistribution. 
 
In conclusion, based on the review contained in this chapter, this thesis applies the ability-to-
pay principle to the analysis of the distributional impact of health care financing in South 
Africa.  This will comprise the examination of both the horizontal and vertical equity 
dimensions.  The major methodologies that are often used in such analysis are introduced in 
the next chapter. 
 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
61 
 
 
Chapter 4  
 
 
METHODOLOGICAL AND EMPIRICAL REVIEW OF LITERATURE 
 
 
4.1  INTRODUCTION 
 
This chapter reviews the methodologies and more generally the empirical literature on the 
distributional impact of health care financing.  The first part of the chapter provides a thorough 
overview of methodological debates and developments in the assessment of equity in health 
care financing.  These methodological developments follow from our understanding of equity 
in health care financing based on different theoretical underpinning.  They also inform the 
nature of analyses that is performed in this study.  The second part of the chapter provides 
detailed summary of empirical evidence from around the world.  These are later compared 
with those from this study. 
 
In the review, particular attention is given to the methodologies used in and the empirical 
analyses of the progressivity and redistribution associated with health care financing.  In 
assessing such progressivity, it is important to bear in mind that there is no generally agreed 
‘extent’ of progressivity that any health care financing mechanism or system should achieve to 
be deemed ‘equitable’.  Regressive mechanisms are however regarded as inequitable.  Similarly 
there is no agreement on what a preferred redistribution would look like that any health care 
financing mechanism or system should induce.  Certainly a pro-poor redistribution is favoured 
over a pro-rich one. 
 
Specifically this chapter provides a review of related methodological developments and their 
application to the assessment of equity but in particular looking at the distributional impact of 
health care financing.  It also allows a critical assessment of studies conducted using these 
methodologies and at the same time attempts to use this to provide a guide to the rest of the 
study.  The first part provides a summary of the methods used in assessing progressivity in 
health care financing while the second reviews studies that have applied these methods.  The 
third part sets out some methodological debates around the assessment of the redistributive 
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impact of health care financing while the fourth reviews the literature on assessing redistribution 
in health care systems.  While most studies in developing countries that investigate progressivity 
in health care financing have focused on out-of-pocket payments, most of those on 
redistribution have been conducted in developed countries. 
 
4.2  MEASURING PROGRESSIVITY IN HEALTH CARE FINANCING 
 
Assessing progressivity in health care financing involves relating health care payments to 
households’ income or some other measure of ATP, which was earlier introduced in principle 
(Lambert, 2001).  Again as discussed earlier, depending on what proportion of income is paid 
by rich and poor, the relationship can be progressive (rich higher), proportional (rich and poor 
the same) or regressive (poor higher). Beyond that certain key questions arise: what is the 
preferred relationship between income and health care payments?  Should it be progressive? If 
so, how progressive?  Such progressivity has no agreed degree (Wagstaff, 2002b), and what is 
‘equitable’ is likely to vary from one society to another.   
 
Using a simple framework borrowed from the analysis of taxes in the public economics 
literature, we denote  as the amount an individual with gross income  contributes to the 
health system via the health care mechanism  (e.g. direct taxes).  The financing mechanism  
is said to be progressive (regressive) if the elasticity of  with respect to  is greater (less) than 
one. If proportional, the elasticity is unity (Kakwani, 1977).  Stated differently, a progressive 
(regressive) system is one where the average payment rate increases (decreases) with income.  
Thus except in a proportional system, the relative purchasing power of different income units 
are affected by health care payments (Lambert, 2001).   
 
Mathematically,  is strictly progressive iff  increases with  for each .  Further, if 
 is everywhere differentiable, strict progression will imply that: 
 
    (4.1) 
and weak progression23 that: 
 
                                                          
23 This criterion for weak progression takes into account the case where health care payments may for instance 
show a proportional relationship up until a threshold say  thereafter showing a strictly progressive structure. 
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    (4.2) 
 
There are various methods in the literature for assessing progressivity24 (see Lambert, 2001).  
Irrespective of the choice of method, when our interest is in assessing progressivity in an entire 
system, two major steps are involved.  First, the relative progressivity of each financing 
mechanism is assessed. Secondly, progressivity in the overall system is evaluated (O'Donnell et 
al., 2008b) taking into account the relative contributions of each of the financing mechanisms in 
the overall financing system. 
 
The easiest and crudest method used by some researchers is to compare different quantiles’ 
shares of income spent on health care and attempt to deduce progressivity (see for example 
Lyon and Schwab, 1995).  This proceeds by categorising households into quantiles (e.g. deciles, 
quintiles, quartiles, terciles, etc.). For each the share of the quantile’s income spent on health 
care via each mechanisms (for instance general tax, out-of-pocket payments, social insurance 
contribution, etc.) is computed.  Progressivity is then assessed by considering how the ratios 
(i.e. the analogue of average tax rate) vary across quantiles. This however has some limitations – 
it is not sensitive to variations that may occur close to the cut-off points for categorising 
households; it does not show a holistic picture of how payments to income ratio vary across the 
entire distribution of income; and the exact extent of progressivity cannot be obtained simply 
by looking at these ratios.  In fact in some situations it could be difficult to distinguish which 
mechanism is more progressive or regressive than the other (Musgrave and Thin, 1948, 
Kakwani, 1977, Suits, 1977). 
 
In response to these limitations, some more formal indices and curves have been developed 
and used in the assessment of progressivity.  These include some forms of the Lorenz curve 
(Lorenz, 1905), Gini index, and concentration curves and indices. One of the earliest is the 
Musgrave and Thin index (Musgrave and Thin, 1948).  Other popular indices are the Suits 
index of progressivity (Suits, 1977) and the Kakwani index (Kakwani, 1977).  The Musgrave 
and Thin index simply compares inequality in pre-payment income with that of post-payment 
                                                          
24 There is often a distinction made between structural progression and effective progression (Khetan and Poddar, 
1976).  The former describes the properties of a tax or payment system independent of the level and distribution 
of incomes upon which taxes are levied.  Effective progression which is of particular interest in this thesis has 
become popular among economists “measures the extent to which a given tax structure results in a shift in the 
distribution of income towards equality” (Musgrave and Thin, 1948 p.510). 
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income.  In fact what it shows is a measure of the redistributive effect of health care financing 
(Kakwani, 1977). It is not a pure measure of progressivity.  If inequality in post-payment 
income is less than in pre-payment income, under Musgrave and Thin’s formulation we 
conclude that the health care financing mechanism is progressive. A regressive mechanism 
increases inequality in the post-payment income25.  For empirical purposes the Musgrave and 
Thin index is computed as: 
 
  (4.3) 
 
where  ( ) is the Gini index of pre- (post-) payment income.  Specifically when  
payments are progressive.  One of the major criticisms of this is that it does not assess 
progressivity per se but redistribution and does not take elasticities of payment into account 
(Kakwani, 1977).  On this Kakwani (1977 p.74) notes that “[i]f we assume that the change in 
the average tax rate does not affect the before-tax income distribution, the Musgrave-Thin 
measure may show an increase or decrease in progressivity even if the tax elasticity has 
remained constant at all income levels”.  
 
Under Musgrave and Thin’s formulation a tax or payment is proportional only when 
 such that .  Kakwani (1977) showed that this proportional relationship is valid 
only when the average payment rate ( ) is ½. This is because as Kakwani (1977) demonstrated, 
.  Musgrave and Thin’s representation is also not invariant to scaling 
payment rates by a constant positive scalar.  For example when all payments are increased by 
                                                          
25 The conclusion on progressivity/regressivity based on comparing the pre-and post-payment Gini index under the 
Musgrave and Thin model can only be unambiguous when the financing mechanism is regressive.  In the case of a 
progressive financing mechanism, the conclusion could be ambiguous.  This is based on insights provided by the 
decomposition analysis of the redistributive effects.  To understand this we have to note that inequality in post-
payment income is affected by the tax or payment rate and therefore by unequal treatment of equals and what 
Abu-Zaineh et al. (2009) would call “improper treatment of unequals”.  As we shall see later, the difference 
between the Gini index of pre-payment income ( ) and post-payment income ( ) measures redistribution 
associated with health care payments.  This can further be decomposed into the vertical effect (V), horizontal 
effect (H) and re-ranking (R) such that .  By definition .  From this 
decomposition it is easy to see that when  and , inequality in the post-payment income has 
increased relative to that in the pre-payment income.  By Musgrave and Thin’s interpretation, such a financing 
mechanism is regressive when it is in fact progressive (a consequence of ). 
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z% progressivity increases.  Kakwani noted that this is not consistent with the definition of 
progressivity (i.e. a relative measure as opposed to an absolute measure).  A measure of 
progressivity should not capture this effect because it measures deviations from proportionality 
(Kakwani, 1977).  This has limited the use of the Musgrave and Thin methodology in modern 
day empirical applications.  
 
The Suits index (Suits, 1977) of progressivity on the other hand compares the Lorenz curve of 
the pre-payment income with the relative concentration curve of payment.  Basically, if we 
denote the relative concentration index of payment as , Suits index of progressivity ( ) 
can be defined as: 
 
  (4.4) 
 
Payments are progressive only when .  Theoretically .  Suits index has been 
criticised as being sensitive to the choice of some weighting factor that is based on the slope of 
the Lorenz curve (Formby et al., 1981).  It assigns greater weights to deviations from 
proportionality at higher income groups than departures from proportionality at lower income 
groups (Formby et al., 1981, van Doorslaer and Wagstaff, 1993) when it is compared with the 
Kakwani index for instance26 (van Doorslaer and Wagstaff, 1993).   
 
While the Suits index was being developed, Kakwani (1977) proposed a method (and an 
index) for assessing progressivity. The Kakwani index compares the concentration curve of 
payments with the Lorenz curve of pre-payment income.  It is twice the area between these 
curves.  In empirical analysis it is computed from the associated indices as: 
 
  (4.5) 
 
where  is the concentration index of payments (obtained from the concentration curve) and 
 is the Gini index of pre-payment income (obtained from the Lorenz curve).  A progressive 
(regressive) payment occurs when  ( ) while a proportional payment occurs 
                                                          
26 The difference between Suit’s index and Kakwani index as noted by Formby et al. (1981) becomes marked when 
comparing progressivity over time.  While Suit and Kakwani indices respond similarly to changes in the 
distribution of tax or payment, they may diverge when income distribution changes (Formby et al., 1981). 
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when .  Equivalently  indicates a progressive payment,  a regressive 
payment and  a proportional payment. 
 
Thus while different methods have been developed, the Kakwani index has become widely 
used in applied research in health economics and public economics (O'Donnell et al., 2008b).  
It has an interesting property – it is additively separable (Kakwani, 1977 p.74).  This property 
makes it easier to obtain the overall progressivity of health care financing when Kakwani indices 
of each financing mechanism are known and the relative contributions of each mechanism to 
overall health care financing.  In this case overall progressivity is obtained as:  
 
 . (4.6) 
 
Where  is the Kakwani index of health care financing mechanism ; and  is the relative 
share of health care financing mechanism  (e.g. general taxes) in total health care financing.  
The shares are usually obtained from an external source (e.g. the National Health Accounts) 
(O'Donnell et al., 2008b). 
 
The various methods for assessing progressivity are summarised in Figure 4.1 using Lorenz and 
concentration curves.  In Figure 4.1(a), the Kakwani index is obtained by comparing the 
Lorenz curve of income distribution  with the concentration curve of tax or health care 
payment .  In Figure 4.1(b) Musgrave and Thin’s index of progressivity is obtained by 
comparing the Lorenz curve of pre-payment  and post payment  incomes.  Here 
‘progressivity’ occurs when there is less inequality in the post-payment income distribution than 
there is in the pre-payment income.  Figure 4.1(c) shows the case of Suits index of progressivity.  
Here progressivity is assessed by comparing the relative concentration curve of pre-payment 
income  with that of the health care payment or tax .  The relative concentration 
curve of pre-payment income  plots the cumulative proportion of pre-payment income 
against itself.  This is a benchmark curve against which progressivity is assessed.  By construct, it 
is an analogue of the line of equality in Figure 4.1(a). 
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Figure 4.1: Measures of progressivity illustrated 
 
 
Source: Adapted from Wagstaff and van Doorslaer (1992) 
 
The relative concentration curve of tax or health care payment  plots the cumulative 
proportion of pre-payment income against the cumulative proportion of tax or health care 
payments.  In all cases, these are examples of a progressive financing mechanism and the extent 
of progressivity is depicted as the shaded area. 
 
While it may be relatively easier to judge progressivity of any health care payment mechanism 
or system from the value of , the curves (i.e. the Lorenz and the concentration curves) may 
intersect or cross each other.  When this occurs, the value of the index provides an ambiguous 
conclusion.  In respect of this, statistical dominance is used to ascertain progressivity of the 
mechanism across the entire ATP distribution (Bishop et al., 1994, Davidson and Duclos, 
1997, Sahn et al., 2000, Duclos and Araar, 2006).  Such dominance tests or graphical 
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representation of the concentration and Lorenz curves provide richer interpretation27 of 
progressivity than does the summary index .    
 
One of the commonly used tests of dominance is the multiple comparison approach 
dominance testing procedure following Dardanoni and Forcina (1999).  This has been adopted 
in studies in Egypt, and some selected Asian and European countries (Wagstaff et al., 1999b, 
O'Donnell et al., 2008a, O'Donnell et al., 2008b).  Here, curve A dominates curve B “if there 
is at least one quantile point at which curve A lies significantly above curve B and there is no 
quantile point at which curve B lies above curve A” (O'Donnell et al., 2008b p. 88).  This may 
be compared using 19 evenly spaced quantiles from 0.05 to 0.95 (Sahn et al., 2000).  Statistical 
dominance tests in the case of inequality have been the subject of interest from economists 
including Bishop et al. (1994) and Davidson and Duclos (1997) who derive appropriate 
variance-covariance matrices, especially for the case of joint dependence of concentration 
curves and the Lorenz curve.  This is relevant because most studies rely on the same data set to 
generate Lorenz and concentration curves.  Dominance tests that ignore such dependence are 
less reliable (Davidson and Duclos, 1997).   In empirical application most studies provide 
formal indices and complement these with some form l tests for statistical dominance (see for 
example Wagstaff et al., 1999b, Abu-Zaineh et al., 2008, O'Donnell et al., 2008a). Other 
studies use only statistical dominance to assess progressivity (see Klavus (2001) for instance who 
used only the dominance criterion in assessing progressivity in the case of the Finnish health 
care financing system.) 
 
4.2.1 Computing the Gini and the concentration indices 
 
The Gini index is a useful measure of inequality in a distribution (usually income). It is defined 
as twice the area between the line of equality (45-degree line) and the Lorenz curve.  The 
concentration index on the other hand is defined as twice the area between the concentration 
curve and the line of equality (Lambert, 2001, Duclos and Araar, 2006, O'Donnell et al., 
2008b).  A Gini index of zero implies equality in the distribution of income while an index 
value of one implies perfect inequality.  Concentration indices are bounded between negative 1 
                                                          
27 For instance a financing mechanism could be regressive at lower levels of income but progressive at higher levels, 
or vice versa.  This situation can result in a proportional relationship (e.g. ) when the summary index is 
used.  This will occur when the progressive part exactly offsets the regressive part. 
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and positive 1, a negative value meaning that the concentration curve lies above the line of 
equality, a positive value that the line of equality lies above the concentration curve28. 
 
Various formulae can be used to obtain the Gini and concentration indices (see Duclos and 
Araar, 2006, O'Donnell et al., 2008b).  Generally, we may define the Gini index for a 
continuous income distribution ( ) as: 
 
  (4.7) 
Or equivalently for a discrete distribution as 
 
  (4.8) 
 
where  is the Lorenz curve co-ordinate of income at percentile  in the distribution of 
income ,  is the mean income,  is the fractional rank of individual  in the 
income distribution, and  is the total number of observations.  Concentration indices are 
analogously defined by replacing 
 
with the concentration curve co-ordinates and  with 
the mean of the variable of interest.  
 
For computational simplicity either index can be defined using the ‘convenient covariance’ 
formulation (i.e. in terms of the covariance between the relevant variable and the rank of 
income) (Kakwani, 1980, Lerman and Yitzhaki, 1989). 
 
  (4.9) 
 
where  could be the Gini or the concentration index and  could be income (for the Gini 
index) or health care payments (for the concentration index). 
 
Kakwani et al (1997) have used the general relationship between covariance and regression 
analysis to estimate concentration indices and the Gini index using the convenient regression 
approach as 
 
                                                          
28 It should also be noted that the concentration index is a summary measure in which a positive (negative) value 
may not immediately mean that the concentration curve lies below (above) the line of equality.  This is because 
these two lines may cross each other.  The summary statistic only indicates which of the two effects dominates. 
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  (4.10) 
 
where  is again the value of the variable of interest for individual ,  is the average of the 
variable of interest (i.e. income for Gini index),  is the weighted fractional rank of 
households,  is the variance of the fractional rank,  (the OLS estimate) is the parameter of 
interest – (the Gini or the concentration index).  The weighted fractional rank used in equation 
(4.10) comes from the work of Lerman and Yitzhaki (1989) and it is computed as 
 
  with  (4.11) 
 
where  is the relative sample weight (i.e. scaled to sum up to 1) and observations are sorted in 
ascending order of income. 
 
The concentration index obtained by equation (4.10) can be interpreted as the slope of a line 
passing through the heads of a parade of people, ranked by income, where each individual’s 
height is proportional to the value of his/her variable of interest that is expressed as a fraction of 
its mean (O'Donnell et al., 2008b).  This method has been widely used in empirical analyses of 
equity in health care financing (see for example O'Donnell et al., 2008a, Akazili, 2010). 
 
Analogously we can apply (4.10) to estimate Kakwani index as defined in (4.5).  This is 
equivalent to 
 
  (4.12) 
 
where  is the Kakwani index,  is the respective health care payment (e.g. private health 
insurance) of household ,  is the per adult equivalent or per capita income of household  
and  and  are their respective estimated averages.  The standard error of the Kakwani 
index may be obtained directly from (4.12) (see O'Donnell et al., 2008b) or with some little 
transformation.   
 
 
4.3  EMPIRICAL REVIEW OF PROGRESSIVITY IN HEALTH CARE 
FINANCING 
 
Over the last decade and a half there have been a number of empirical studies showing the 
nature of the relationship that exists, within and across countries, between health care payment 
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and some definition of ability to pay.  This is because, as noted earlier, equity in health care 
financing, just like taxes, is assessed by comparing payments with some measure of ability-to-
pay.  The usefulness of measuring and assessing progressivity extends beyond a quantification 
exercise.  An important question to ask is: why are we interested in assessing progressivity in 
any health care financing system? As O’Donnell et al. (2008b p.187) note, the “identification of 
the nature of the empirical relationship and quantification of the degree of any progressivity or 
regressivity is of interest, not only from a wide range of equity perspectives, but also for 
macroeconomic and political analyses of the health care system.” This could include issues of 
resource allocation, efficiency and improving health and productivity.  
 
From the tax literature, as indicated above, while several methods may be used to assess 
progressivity (Lambert, 2001, Duclos and Araar, 2006), most studies that assess progressivity in 
health care financing have used either payment shares across quantiles of per capita or per 
adult equivalent income (Ugá and Santos, 2007), progressivity dominance (Klavus, 2001), Suits 
index of progressivity (Wagstaff and van Doorslaer, 1997) or the Kakwani index of progressivity 
(Wagstaff and van Doorslaer, 1997, Wagstaff et al., 1999b).   The measure of ability-to-pay (or 
income) used in empirical studies differs across developing and developed countries.  In most 
developed countries per capita or per adult equivalent income is used while in developing 
countries per capita or per adult household consumption/expenditure is used as a proxy for 
household income.  For instance Wagstaff et al. (1999b) in their study including 12 European 
countries used equivalent gross household income while O'Donnell et al. (2008a) in their study 
of 13 Asian countries used equivalent household consumption expenditure in all but one 
country (Japan) where income was the only available measure.  Generally the choice between 
income and consumption expenditure is motivated by data constraints, especially by the 
reliability of income data in developing countries.  These often lack well organised labour 
markets as so many work in the informal sector (Auriol and Warlters, 2005).  Also there are 
multiple sources of income that exhibit a high degree of variability over time (O'Donnell et al., 
2008b).  
 
An assessment of overall progressivity in health care financing usually involves considering not 
only payments that are made directly for health care or that are earmarked for health.  It 
includes general tax (both direct and indirect taxes), social insurance, private insurance, and 
out-of-pocket payments.  Where there are earmarked taxes or levies that are used to finance 
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health care, like the case of Ghana and Egypt (O'Donnell et al., 2008b, Akazili, 2010), they are 
also considered.    
 
The statutory incidence (i.e. the entity that bears the legal liability of the tax or payment) of any 
health care payment, like taxes, may differ from the economic incidence (the entity that bears 
the final burden of the tax or payment) (Younger et al., 1999).  This is generally the case when 
there are possibilities for some form of tax shifting.  The exact extent to which taxes can be 
shifted is largely determined by the interplay between demand and supply forces.  For example, 
the extent to which manufacturing firms can shift the burden of corporate taxes forward on to 
consumers depends on the prevailing market conditions (Musgrave et al., 1951).  Because 
there are likely to be differences between the statutory incidence and the economic incidence 
of taxes, empirical studies have to  make assumptions to guide the allocation of tax and 
payment burdens (Wagstaff et al., 1999b, Younger et al., 1999, O'Donnell et al., 2008a, 
Akazili, 2010).  The most common assumptions made on the economic incidence of health 
care related payments include that personal income and property taxes are borne by the legal 
tax payer; corporate taxes borne by labour, shareholders and/or consumers; sales and excise 
taxes including value-added-tax are borne by consumers; employee and employer social and 
private health insurance contributions are borne by the employees; individual private health 
insurance contributions by the consumer; and the burden of out-of-pocket payments rests on 
the consumer (O'Donnell et al., 2008b).  All the studies reviewed have used these incidence 
assumptions in allocating the burden associated with health care payments.  Based on these 
assumptions various different results have emerged in the literature. 
 
Out-of-pocket payment is almost consistently a regressive or roughly proportional financing 
mechanism across both developed and developing countries.  As shown in Table 4.1 these 
studies mainly used the Kakwani index to assess progressivity and the results show a general 
regressivity trend (as evidenced in the negative value of the index).  This is also true of informal 
health care payments (Szende and Culyer, 2006) in Hungary.  As shown in Table 4.1 except 
for some countries such as Bangladesh, Indonesia, Philippines (O'Donnell et al., 2008a) and 
Egypt (O'Donnell et al., 2008b), out-of-pocket payments impose either a higher burden on the 
poorer than the richer segments of the population or a proportional burden.  Some countries 
such as Colombia, Guinea, Sweden, Switzerland, France and the United States have recorded 
Kakwani indices greater than 0.3 in absolute value.  In countries where out-of-pocket payments 
tend to be progressive, the extent of progressivity is very small.  In fact applying the statistical 
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test of dominance shows that they may be proportional.  Though it is generally recognised that 
out-of-pocket payments are the most inequitable and most inefficient means of financing health 
care (Knaul et al., 2006), health care financing in many countries, and particularly in poorer 
countries are dominated by direct out-of-pocket payments.  In these countries, such payments 
account for about 45% of total health care financing while it is approximately 23% of total 
health expenditure globally (Lu et al., 2009).  In some countries out-of-pocket payments can 
exceed 80% of total health care financing (Knaul et al., 2006, Lu et al., 2009, Ataguba, 2012b).   
 
In the Philippines, though there is some form of universal coverage, the progressive pattern is 
attributed to the inability of the poor to access health care meaning that they do not make 
payments (O'Donnell et al., 2008a).  In fact this is also the case in Nepal where over 80% of 
total health care financing is out-of-pocket payment although here this turns out to be a mildly 
progressive financing mechanism (O'Donnell et al., 2008a).  Few countries record a Kakwani 
index for out-of-pocket payments that is greater than 0.08.  Generally countries that rely heavily 
on out-of-pocket payments are more likely to show greater regressive patterns.  In most African 
countries regressivity is associated with the absence of financial protection and over reliance on 
out-of-pocket payments (Cissé et al., 2007, Akazili, 2010) while in Europe the fact that 
insurance provides partial coverage in terms of services covered, is the main driver of regressive 
results.  In Ireland, Switzerland and Netherlands for instance regressivity of out-of-pocket 
payment is attributed to partial insurance coverage and payments associated with the use of 
private general practitioners (Wagstaff and van Doorslaer, 1992). 
 
Indirect taxes (which are also summarised in Table 4.1) indicate, in most cases and especially in 
high income countries, a regressive pattern.  The share of tax payments in income is a 
decreasing function of ability to pay.  These indirect taxes are a combination of different types 
of taxes, including sales taxes, excise taxes and value-added tax, although most of these studies 
simply lump them together as indirect taxes.  They are progressive in some countries in Asia 
and Africa such as Bangladesh, China, Egypt, Ghana, Hong Kong, Indonesia, Malaysia, Nepal, 
Philippines, Punjab state in India, Spain (in 1980), Taiwan and Thailand (Wagstaff et al., 
1999b, O'Donnell et al., 2008a, O'Donnell et al., 2008b, Akazili, 2010) but regressive in all 
European countries.  The reason at least in part for the seeming progressivity of these taxes in 
the former countries of Africa and Asia rests on the extent of informality in their economies as 
countries with large informal sectors tend to have a progressive pattern of indirect taxes.  In 
turn this may be attributed to the lower likelihood of evading these taxes in formalised 
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economies compared to developing economies (Emran and Stiglitz, 2005).  In fact tax policies 
and structures vary across developing and developed countries (Gordon and Li, 2009), 
inevitably being more sophisticated in the latter.  The progressivity of indirect taxes in the case 
of the developing country of Ghana is due to the progressivity of both import duty and value-
added tax which more than offset the regressivity of the fuel/kerosene levy.  The progressivity 
of value-added tax is attributed to tax exemption on commodities consumed mainly by the 
poor (Akazili, 2010).  In Spain while indirect taxes were progressive in 1980, they became 
regressive by 1990 due to the introduction of a value-added tax system in 1986 (Wagstaff et al., 
1999b).  
 
Direct taxes in contrast to indirect taxes are consistently progressive across countries.  The 
progressivity of direct taxes is expected a priori because they are progressively structured in 
nearly all the countries.  Apart from these general taxes, some countries such as Egypt and 
Ghana rely on some form of earmarked taxes.  Egypt imposes an earmarked health tax on 
cigarette sales that accounts for about 3% of total health expenditure which has been reported 
as being statistically proportional (O'Donnell et al., 2008b).  Also in Ghana 2.5% of value-
added tax (VAT) rate is earmarked for health as a National Health Insurance Levy.  While this 
accounts for less than 3% of total health expenditure, it has nonetheless been reported as 
mildly progressive or proportional (Kakwani index = 0.049) (Akazili, 2010).  
 
Combining the direct and indirect taxes, general taxes are consistently progressive in all 
countries reviewed (see Table 4.1).  The only exception to this was Denmark in 1981 but by 
1987 general taxes became progressive (Wagstaff et al., 1999b).  The progressivity of general 
taxes is attributable to the share of direct taxes in total tax receipts and the general progressivity 
of direct taxes (O'Donnell et al., 2008a).  As a general rule then general taxes are progressive in 
countries where direct taxes are progressive and where the share of direct taxes in general taxes 
is high compared to regressive indirect taxes. 
 
In most countries the contribution of social insurance, as summarised in Table 4.1, is generally 
a progressive financing mechanism.  This form of insurance varies across countries in terms of 
the contribution rates, enrolment criteria and breadth of coverage.  Some countries like 
Switzerland and Netherlands have more than one form of social health insurance covering 
different categories of people (Wagstaff and van Doorslaer, 1997, Bilger, 2008).  In Taiwan, 
Japan and the Korean republic a form of universal coverage exists, funded mainly through 
social insurance contributions of employees and employers with some subsidies from the state. 
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Thailand used to operate a form of social insurance for civil servants and formal private sector 
employees which was later extended in 2001 to the rest of the population through additional 
tax funding (Limwattananon et al., 2007, O'Donnell et al., 2008a).  The question of who in 
general bears the burden of social insurance will therefore depend on the category of the 
population covered, the extent of reliance on this form of financing and how the rates are 
structured.  From the review of studies that investigate the progressivity of social insurance, 
countries that rely to a sizeable extent on social insurance include France, Japan, Taiwan, 
Netherlands, Germany, and republic of Korea.  Among these countries, apart from France, 
social insurance contributions were mildly regressive in Japan, Taiwan and Germany (Wagstaff 
et al., 1999b, O'Donnell et al., 2008a) and more clearly regressive in Netherlands and the 
republic of Korea (Wagstaff et al., 1999b, O'Donnell et al., 2008a).  The regressivity of social 
insurance contributions in Korea has reduced in recent years because the upper earning cap on 
contributions was abolished in 2002 (O'Donnell et al., 2008a).  Therefore the more a country 
relies on this financing mechanism, the more likely there is to be a regressive relationship 
between contributions and ability-to-pay, largely because the poorer segments of the population 
tend to buy into the scheme.  In Japan and Taiwan the mildly regressive to proportional 
relationship is attributable to the nearly constant average contribution rates across earnings 
(O'Donnell et al., 2008a).  In the Netherlands the regressive pattern in 1987 and 1992 is 
attributed to non-involvement of the better-off in all or part of the Dutch social insurance 
system and in Germany this was because individuals who earn above a specified threshold can 
opt out from the social scheme (Wagstaff et al., 1999b).  In other Asian countries where social 
insurance was progressive, this is largely linked to partial coverage where only the richer 
segment of the population contribute to the social insurance system (O'Donnell et al., 2008a).  
In general while social health insurance has a long history in Europe and some parts of Asia, it 
is still under developed and is a very uncommon financing mechanism in Africa. 
 
Private health insurance coverage, with few exceptions, is relatively low in the developing 
countries of Asia and Africa.  The incidence of private insurance contribution could also be 
either progressive or regressive depending largely on the type of private insurance that exists in 
the country.  While there may be other categories that overlap, three broad forms of private 
insurance can be distinguished.  One form of private cover especially in developed countries 
such as France and Denmark is that which provides cover against co-payments charged at 
public sector facilities.  Another form occurs in countries such as Spain, Portugal, the UK, and 
Italy where private cover is taken out to supplement other cover provided by the government.  
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The third form of private insurance that exists in countries like the United States, formerly in 
Switzerland, the Netherlands and Germany is taken out as the sole cover (Wagstaff et al., 
1999b).  Generally in countries such as Portugal, Italy and the UK where private cover is 
supplementary, progressive patterns are observed.  This is because those who can afford 
premiums are the richer segments of the population.  In Switzerland private insurance is 
bought by a large proportion of the population and was a very regressive financing mechanism 
between 1982 and 1992.  The same is true of the United States.  In fact as presented in Table 
4.1 these two countries record the highest absolute value of the Kakwani index.  In Germany, 
private health insurance is progressive because it is mainly the rich who opt out from social 
insurance that purchase private cover (Wagstaff et al., 1999b).  In the case of Palestine, though 
private health insurance accounts for about 10% of total health care financing, its catchment 
population is the richer groups. It is thus not surprising that it appears as progressive. It is 
driven largely by exclusion of the poor through the fact that the premiums are about three 
times those of the Government Health Insurance (GHI),  a form of social health insurance 
(Abu-Zaineh et al., 2008). 
 
The overall progressivity or regressivity of a country’s total health care financing system is a 
function of the relative shares of each financing component and their relative progressivity.  
Generally, as summarised in Table 4.1, most health systems are either mildly regressive or 
nearly proportional.  The regressivity observed in the overall health care financing systems of 
most countries is attributed to reliance on regressive finance mechanisms.  Countries with 
progressive health systems rely less on regressive mechanisms and finance health care mainly 
through progressive taxes.   
 
In summary, the extent of progressivity in health care financing varies from country to country.  
Indirect taxes are generally seen as regressive health care financing mechanisms while direct 
taxes are progressive. There are differences across countries relating to the progressivity of 
private and social health insurance and out-of-pocket payments.  Generally, the review shows 
that the extent of progressivity observed across countries is not necessarily correlated with GDP 
per capita.  This conclusion is drawn from the summary provided in Table 4.1 where 
developed countries with high GDP per capita such as the United States, Sweden, Switzerland 
and Portugal are shown to have regressive health care financing systems while poorer countries 
like Sri Lanka, Thailand and Bangladesh are seen to have relatively progressive financing 
systems.  Again the ratio of a country’s total health spending to GDP may not be a guide to its 
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progressivity.  For instance in Brazil public health funding alone accounts for about 3.8% of 
GDP (Ugá and Santos, 2007) yet overall the financing system was almost regressive.  However 
Malaysia that spends about 3.8% of GDP on health (public and private) shows a very 
progressive financing system (Yu et al., 2008, 2011).  The overall determinant of a progressive 
system is therefore the extent to which the poor are shielded and how the health system is 
financed and not necessarily the level of a country’s income.  Over reliance on regressive 
mechanisms will lead to a regressive total health care financing system. 
 
 
4.4  DECOMPOSING REDISTRIBUTIVE EFFECT OF HEALTH CARE 
PAYMENTS 
 
Like taxes, health care payments may treat equals unequally or unequals unequally and may 
also cause the reranking of households from richer to poorer ranks or vice versa (Aronson et 
al., 1994, Aronson and Lambert, 1994, van de Ven et al., 2001).  While the assessment of 
progressivity provides a way of indicating the extent to which health care payments deviate from 
proportionality, it does not tell us how post payment incomes are unequally affected and what 
drives such distribution.  If therefore concerns about how health care payments affect income 
are important, their effect on income distribution must also be seen as relevant (Wagstaff and 
van Doorslaer, 1997).  Specifically, the redistributive effect quantifies how much more unequal 
(or equal) health care payments make the distribution of income (Wagstaff and van Doorslaer, 
2001).  
 
For simplicity, the easiest way to measure the redistributive effect of taxes or heath care 
payments is by comparing inequality in income pre and post payment (Reynolds and 
Smolensky, 1977).  This is now the standard approach in redistribution studies. Technically, 
indices of income inequality (e.g. the Gini index or the Atkinson class indices) are often used 
(see Reynolds and Smolensky, 1977, Lambert, 2001) to assess redistribution. 
 
Redistribution is defined, following Reynolds and Smolensky (1977)29 as: 
 
  (4.13) 
 
                                                          
29 Though Musgrave and Thin (1948) originally proposed, they did not call it a measure of redistributive effect but 
a measure of progressivity. 
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where  and  are the pre- and post-payment Gini coefficients respectively30,  is the pre-
payment income gross of health care payments and direct taxes, and  represents health care 
payment.  A pro-poor (pro-rich) redistribution is that which redistributes income from the rich 
(poor) to the poor (rich).  A proportional redistribution leaves the post-payment income 
distribution unaltered.  Aronson et al. (1994) hereafter referred to as AJL formalised Reynolds 
and Smolensky’s (1977) formulation and showed that (4.13) can be decomposed as follows: 
 
  (4.14) 
 
where each of the components of the right-hand-side in (4.14) measures a different dimension 
of equity (or inequity) in the same unit of measurement (Bilger, 2008).  Specifically,  denotes 
vertical redistribution which according to Bilger (2008) measures the extent to which a 
financing mechanism or system is pro-poor or pro-rich.  It also measures the tendency of a 
financing system to ‘compress’ the distribution of net incomes (Duclos and Araar, 2006).  
captures the ‘classical’ definition of horizontal inequity; and  the extent of reranking defined 
in the ‘classical sense’ as a change in the order of income distribution.  On occasion,  
(horizontal inequity) and  (re-ranking) have sometimes been taken to mean the same (see 
Wagstaff and van Doorslaer, 1997, Duclos and Araar, 2006)31 but Aronson and Lambert 
(1994) have shown that these are two distinct even if related concepts (see also Wagstaff and 
van Doorslaer, 2001).  Re-ranking relates to the “improper treatment of unequals” (Abu-
Zaineh et al., 2009) or how post-payment income ranks do not correlate with pre-payment 
income ranks while horizontal inequity is related to treatment of equals.  However it is to be 
noted that it is possible for horizontal inequality to induce reranking (Bilger, 2008).  For 
example “a health insurance scheme with premiums fixed according to risk causes both 
horizontal inequality and reranking” (Bilger, 2008 p.1584).  However, it is possible for 
reranking to also occur in the presence of horizontal equity.  This occurs “when marginal 
financing exceeds unity in some parts of the income distribution” (Aronson et al., 1994, Bilger, 
2008 p.1584).  This can happen for instance where individuals who earning income up to a 
                                                          
30 In a later formulation Duclos et al. (2003) use the Atkinson type inequality measures.  The redistributive effect is 
still measured as the difference between inequality in pre- and post-payment income.   
31 Horizontal inequity is the equal treatment of equals while reranking relates to treatment of unequals (Wagstaff 
and van Doorslaer, 1997).   Reranking can be divided into three types – within-group, entire group, and partial or 
inter-group reranking (see Urban and Lambert, 2008).  This distinction is important in trying to understand how 
many authors have used re-ranking. 
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certain threshold receive ‘free’ health care services (i.e. there is no payment at the point of 
consumption). It can then be that individuals who are towards the bottom of the next higher 
income threshold may face payments that are likely to rerank them. 
 
This redistributive effect is of policy importance when first we are interested in the amount of 
resources households may be left with to purchase other basic necessities after making health 
care payments (either directly or through taxes or insurance) and second for other equity 
reasons.  Such analysis, apart from showing explicitly the extent to which post payment incomes 
are affected, also reveals the redistributive consequences of each financing mechanism.  This 
can inform policy makers who are interested in equity with options to reform health care 
financing systems. At the same time this can reveal the constituents of redistribution. 
 
 
4.4.1 Developments in assessing redistributive effects 
 
Early developments of indices for assessing progressivity include that initially proposed by 
Musgrave and Thin (1948) and explicitly shown by Kakwani (1977) to be defined as: 
 
  (4.15) 
 
where  is the average payment or tax rate (i.e. the share of payment in income) and the rest 
remain as defined earlier.  Kakwani (1977) was the first to show explicitly that payment rates 
bear a positive relationship with redistribution.  The higher the payment rate the lower the 
inequality in post-payment income and by definition the higher the redistributive effect of 
payment.  Therefore in moving from a pre- to post-payment income distribution, higher values 
of  reduce inequality in post-payment income and increase the redistributive effect of 
payments.  Similarly from this formulation, a more progressive tax or health care payment 
reduces inequality in post-payment incomes.  These results can be deduced from the elasticity 
of post-payment income inequality with respect to average payment rate ( ): 
 
  (4.16) 
 
and the elasticity of post-payment income inequality with respect to  given as: 
 
  (4.17) 
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The ratio of these elasticities is greater than unity in absolute terms ( ) implying that 
redistribution is “more sensitive to the average tax rate than to tax progressivity” (Kakwani, 
1977 p.73).  Therefore a system that is progressive could produce a greater pro-poor 
redistribution when the average tax or payment rate is increased than when progressivity is 
increased. 
 
In 1984 Kakwani amplified the formulation in (4.15) to account for the likelihood of reranking 
(Kakwani, 1984).  This later amplification however does not account for the presence of 
horizontal inequity.  It simply assumes horizontal equity.  We may write Kakwani’s (1984) 
formulation as follows: 
 
 
   (4.18) 
 
Where  is the average payment rate,  is the Kakwani index of progressivity and which 
implicitly assumes the absence of horizontal inequity (Aronson et al., 1994).  Here it is again 
assumed that the higher the average payment or tax rate, the higher the redistributive effect of 
payment.  Reranking in this framework increases inequality in post-payment income relative to 
inequality in pre-payment income.  Similarly, as noted earlier, a progressive financing system 
(i.e. ) reduces inequality in post-payment income. 
 
The apparent absence of horizontal inequity implicit in earlier formulation, for example 
Kakwani’s (1984), will ot always be plausible as households with the same pre-payment 
income may end up contributing different amounts for health care.  This, as noted earlier, 
could result from different scenarios ranging from households with multiple sources of income 
to choosing different insurance packages.  Some of these treatments may arise as a result of 
choices made by individuals and as such may not fit the classical definition of “horizontal 
inequity” (Wagstaff et al., 1999a).  These choices may result for differences in tastes or in risk 
aversion. Therefore caution is needed in labelling any horizontal effect as inequitable.  A good 
assessment of this will require an understanding of the health care financing system of the 
country and also how payments are made.  One major challenge with assessing horizontal 
inequity is the difficulty in defining equals since its measurement is clearly sensitive to the way 
in which equals are categorised (Aronson et al., 1994, Urban and Lambert, 2008).  Because of 
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these difficulties and subsequent confusion, some may argue that horizontal inequity is not a 
goal that is worth pursuing.  If however one were to argue simply that all human beings are 
worth the same, inequity becomes a purely horizontal affair. 
 
In many instances the unequal treatment of ‘comparable’ equals may generate some 
resentment and a sense of insecurity which might in turn lead to social unrest.  This has been 
corroborated in socio-psychological studies relating discrimination, alienation and exclusion to 
social cohesion and welfare (see Duclos et al., 2003).  The same is also true of deprivation seen 
in relative terms (Runciman, 1966) as by definition individuals then evaluate their position 
relative to those with similar standing.  It may well be that these various debates about the 
appropriateness of horizontal inequity as an equity issue have underpinned the absence of 
horizontal inequity in earlier decompositions of redistributive effects.  More likely however the 
simple explanation is that horizontal inequity is abhorred as a result of the common aversion to 
inequality that exists among comparable equals (Duclos et al., 2003). 
 
Aronson et al. (1994), in a classic paper, advanced th  idea of the decomposition of 
redistribution by explicitly including horizontal inequity as a component.  They defined the 
individual components of equation (4.14) after grouping individuals or households into groups 
with similar pre-payment income levels32 as follows: 
 
  (4.19) 
or equivalently decomposed as 
 
  (4.20) 
 
                                                          
32 This is done because the probability of finding individuals in a survey with the same level of pre-payment income 
(Duclos et al., 2003, Bilger, 2008) is not high.  If these do exist, they are usually few. What we require is that we 
have individuals or households in groups with similar pre-payment incomes (or ability to pay) – equals.  While in 
this context the choice of income intervals or bandwidth is of critical importance, such a choice does not affect the 
measure of  per se but only their relative magnitudes.  In general,  ( ) increases (falls) with larger pre-
payment income intervals (see Aronson et al., 1994, O'Donnell et al., 2008b).  Also, reranking may be caused not 
only by differential treatments of households with similar pre-payment income but due to, for instance as Aronson 
et al. (1994) noted, marginal tax rates greater than 100%.  Where  is caused only by differential treatment, 
knowing the individual values of  and  is of little policy importance compared to the situation where  is 
attributed mainly to marginal tax rates greater than unity  (Wagstaff and van Doorslaer, 1997).  The use of groups 
of similar individuals is one of the major criticisms and drawbacks of the AJL methodology. 
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where  is the between-group Gini coefficient for post-payment income (computed by 
replacing all post-payment incomes with their group means) and  is the Kakwani index if 
there were no horizontal inequity in health care payments.  This is the difference between the 
between-group concentration index and the Gini index of pre-payment income.   
measures regressivity or progressivity in financing given that there is no reranking and there is 
no horizontal inequity. 
 
Horizontal inequity is computed as: 
  (4.21) 
 
where  is group  specific post-payment income Gini coefficient;  is the product of 
each group’s population share and its post payment income share.  In short,  is 
interpreted as the weighted sum of the group specific post-payment income Gini coefficients.  
By construction it is non-negative and can only reduce redistribution. Hence horizontal 
inequity makes the distribution of post payment income more unequal than in its absence 
(O'Donnell et al., 2008b). 
 
Reranking is computed as: 
  (4.22) 
 
Where  is the post-payment income concentration index obtained by ranking households 
first by their pre-payment income then within each group of equals, by their post-payment 
income.  Also,  is non-negative – it can only reduce redistribution33. 
 
Therefore we can re-write equation (4.14) as: 
 
  (4.23) 
 
In a similar reformulation of the AJL methodology, van de Ven et al. (2001) have shown that 
equation (4.23) is numerically equivalent to: 
 
                                                          
33 It is not difficult to reason this since the concentration curve cumulates post-payment incomes in increasing 
order of the pre-payment income while the Lorenz curve cumulates post-payment incomes in increasing values of 
the post-payment income.  Hence the concentration curve for post-payment income will never be lower than the 
Lorenz curve for post-payment income. 
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  (4.24) 
 
The last component  measures reranking and this is the residual from decomposing the 
Gini coefficient of post-payment income (van de Ven et al., 2001, Urban and Lambert, 2008).  
This is claimed as similar to the Atkinson-Plotnick measure of reranking (Atkinson, 1979, 
Plotnick, 1981) without the usual normalization by .  But as recently derived by Urban 
and Lambert (2008), the formulation  based on the AJL framework ( ) is not 
necessarily an analogue of that proposed by Atkinson and Plotnick and Kakwani because it 
omits the within-group reranking and the re-ordering of the entire group34 (see Urban and 
Lambert, 2008).   
 
In summary the AJL framework decomposes the total redistributive effect into four major 
components viz. (a) average rate effect ( ); (b) departure from proportionality or progressivity 
effect ( ); (c) horizontal inequity effect ; (d) reranking effect . 
 
In Figure 4.2, a simplified illustration of the vertical effect, horizontal effect, and reranking are 
presented as adapted from Aronson et al. (1994). The horizontal axis plots pre-payment 
income while the vertical axis plots the actual/expected post-payment income.  On the vertical 
axis,  measures the expected post-payment income for an individual with pre-payment 
income .  This is the expected post-payment income if all individuals with the same pre-
payment income  contributed equally (e.g. through taxes, insurance premiums) to the health 
system.  However, there are often deviations (Aronson et al., 1994) which are represented by 
the ‘fans’ and are attributed to disturbances .  These ‘fans’ show the extent to which actual 
post-payment incomes are distributed around the expected post-payment income for a given 
pre-payment equal.  The fans provide an indication of unequal treatment of individuals with 
the same level of pre-payment income.  Horizontal inequity occurs when  in any pre-
payment income group (i.e. where the fans exist). 
  
                                                          
34 This issue was discussed further under the Urban and Lambert (2008) framework.   
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Figure 4.2: A descriptive illustration of the components of redistributive effects 
 
Source: Aronson et al. (1994). 
 
When the ‘fans’ overlap, this leads to the reversal or switching of ranks. This occurs in the 
shaded region in Figure 4.2.  This shows that some individuals with pre-payment incomes  
(given that ) became worse-off than some individuals with pre-payment income  as a 
result of health care payments.  This is what is captured as differential treatments.  It is 
important to note that the framework presented in Figure 4.2 assumes that the presence of 
horizontal inequity (i.e. where the fans exist) gives rise to re-ranking (Aronson et al., 1994).  
However, as discussed earlier, this need not be the case.  When the marginal tax or payment 
rate is greater than unity ( ), such as is the case where the average post-payment 
schedule in Figure 4.2 exhibits a dip, re-ranking can also occur.  When this occurs, it is also 
intuitive to assume that overlapping ‘fans’ generate unintended effects (Aronson et al., 1994 
p.264).  The vertical effect of redistribution is implicit in the concave schedule in Figure 4.2 (an 
implication of progressivity). 
 
The AJL methodology dominated early studies on redistribution in taxes especially in 
developed economies.  However, one of its major limitations is that it assumes that equals of 
pre-payment income can be obtained (van de Ven et al., 2001, Bilger, 2008, O'Donnell et al., 
2008b) which is often not the case in practice.  As a result, most often, near-equals are 
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constructed using some income bandwidths or intervals (Aronson et al., 1994).  The choice of 
this bandwidth creates some problems in the way horizontal inequity is defined.  It loses its 
‘classical’ definition.  As noted above, the choice of the bandwidth does not affect the measure 
of  but only their relative magnitudes.  Nonetheless, it may well be of interest to know  
their relative magnitudes as these are two distinct measures with likely distinct policy 
implications (Duclos et al., 2003).  Others such as van de Ven et al. (2001) and Duclos et al. 
(2003) have investigated this weakness by proposing modifications to assess the redistributive 
effects in a tax or financing system that may obviate the choice of near equals.    
 
van de Ven et al. (2001) – referred to as VCL modified equation (4.24) as follows: 
 
  (4.25) 
 
where all old components in (4.25) are defined as before. The new components ,  and 
 are the between-group Gini coefficient of inequality in the pre-payment income, the group 
specific Gini coefficient of inequality in the pre-payment income, and the product of the 
group’s population share and its pre-payment income share respectively.  
 
van de Ven et al. (2001 p.383) have also shown that (4.25) is a special case of or rather equal to 
equation (4.24) only when all groups contain exact pre-payment equals such that  for 
all  and .  This is because between inequality is the only source of inequality.   
 
More recently, Urban and Lambert (2008) have shown that the decomposition proposed in 
(4.25) is consistent with economic theory.  This is because it can be shown that (4.25) can be 
decomposed such that 
 
  where   (4.26) 
and  
 
  (4.27) 
 
where equations (4.26) and (4.27) represent the Gini index of pre-payment and post-payment 
incomes across near-equals respectively. 
 
H R+

, ,1
( ) ( )
VCL VCL
VCL
JB B
X X T X X T j X T j j X j X Tj
RE V RH
G G G G G G Eα α− − − −=
= = ==
′− = − − − −∑
  
B
X
G
,X j
G
j
α′
,
0
X j
G =
j
B
X X
G G=
,
B
X X j X j Xj
G G G Eα′= + +∑ 0XE =
,
B
X T X T j X T j X Tj
G G G Eα
− − − −
= + +∑
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
86 
 
While in Aronson et al. (1994), the choice of the bandwidth is to an extent arbitrary, van de 
Ven et al. (2001) proposed a simple “spline” methodology for decomposing the redistributive 
effect as well as an innovative criterion for the choice of an optimal bandwidth. They note 
particularly two effects – averaging and appropriation effects – that may result from choosing 
large bandwidths.  For the averaging effect, which they called an improving effect, increasing 
bandwidth increases the number of pre-payment ‘near-equals’ in a group, and it also “reduces 
the variability of the function linking group average net income to gross income” (Bilger, 2008 
p.1585).  When bandwidths are increased, this leads to a reduction in the number of groups to 
be formed.  This gives rise to the appropriation effects where increasing proportions of the  
and the  observed in a given sample are attributed to  (van de Ven et al., 2001). Also and 
more importantly, the averaging and appropriation effects decrease with increasing bandwidths.  
This implies that there will be a bandwidth such that the combination of the two effects will 
minimise errors associated with accurate decomposition estimates of ,  and .  When the 
bandwidth is very small, there is little averaging which results in high errors in decomposition.  
However, when the bandwidth is increased, there will be gains in decomposition accuracy (as a 
result of the averaging effect in action) but a loss caused by the appropriation effect.  However 
“the gains derived from the averaging effect diminish relative to the losses associate (sic) with 
the appropriation effect as w (the bandwidth) is increased, which implies an optimal w that 
minimises the decomposition error” (van de Ven et al., 2001 p.388).  These averaging and 
appropriation effects have diverging impacts on the decomposition estimates of ,  and .  
van de Ven et al. (2001) specifically note that the appropriation effect has an ambiguous impact 
on . What this means is that we need to choose the bandwidth that maximises the estimate 
derived from  (i.e. the bandwidth that corresponds to the maximum value of ) i.e. .  
From this, the value of  is computed accordingly as: 
 
  (4.28) 
 
where, also in this case,  is analogous to the AJL formulation of reranking. 
 
It is important to note that while the VCL approach of choosing  is appealing, its 
application is limited to only the case where the financing mechanism or system is progressive 
(Bilger, 2008).  When the financing system or mechanism is regressive, there is no maximum 
for  as the averaging and appropriation effects contribute to an increase in  as 
opposed to an alternating effect observed in a progressive system when the bandwidth is 
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increased.  Therefore in this regard the VCL methodology is limited or of no value for 
empirical analysis (Bilger, 2008) in countries with regressive mechanisms. 
 
The foregoing discussions show that while the AJL decomposition framework suffers from  
arbitrariness in choosing the bandwidth, the VCL approach, though consistent with economic 
theory (Urban and Lambert, 2008), suffers from the same drawback when the financing 
mechanism is regressive (see Bilger, 2008 for an example of the impact of bandwidth choice). 
 
Urban and Lambert (2008), referred to here as UL, propose some modifications of the AJL 
and VCL formulations.  They noted that while attempts have been made to account for near-
equals group based on the AJL and the VCL formulations for instance, there still remain some 
fundamental representations that are omitted when decomposing the redistributive effect of a 
financing system.  The computation of the reranking effect in the AJL and the VCL models       
( ), for instance, does not incorporate within group reranking35 ( ) and entire group 
reranking36 ( ) (see Urban and Lambert, 2008).  Therefore, under the UL model, the 
measure of reranking is defined as .  Similarly, UL defines  as 
vertical inequity with “full vertical effect”37 and  as horizontal inequity with “type-2 
horizontal effect”38.  Urban and Lambert (2008) note further that of the AJL, VCL and the UL 
                                                          
35 Here ranks of households that are grouped as close-equals may switch.  This is intuitive because the close equals 
are determined using some income bandwidth. 
36 This occurs when an entire group of defined close-equals change rank. 
37 These are referred to as full vertical effect because unlike the AJL formulation, they recognise the possibility of 
whole group re-ranking.  Urban and Lambert  (2008) in fact showed that .  Vertical effect 
here is computed as: . Where  is the pre-payment income Gini index and  is the 
concentration index of post-payment income that is obtained by deducting within each group, the group’s ( ) 
payment share ( ) of income from each household’s pre-payment income.     
38 Type-2 effect is attributed to the work of King (1983) and later Jenkins (1994).  This involves comparing the 
distribution of household-by-household departures of actual post-payment income with another schedule that is 
counterfactually constructed to be horizontally equitable within groups of close equals.  Horizontal effect  is 
therefore obtained as: . Where  is the post-payment concentration index when 
households are ranked by their pre-payment income and by post-payment income for exact pre-payment income 
equals.  is as defined earlier. 
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decompositions, only that of UL takes account of all the forms of reranking (
).  The empirical application of the UL in the assessment of equity in health care financing is 
limited although it has been recently applied to assess the redistributive effect of health care 
financing in the Occupied Palestinian Territory (Abu-Zaineh et al., 2009). 
 
In summary, the UL formulation can be written as: 
 
  (4.29) 
 
The various components of can be obtained as: 
 
        (4.30) 
  (4.31) 
          (4.32) 
 
Where  is the post-payment income concentration index when households are ranked by 
their pre-payment income and then by their post-payment income for exact pre-payment 
income equals;  is the concentration index of post-payment income when households 
within each group are ranked by post-payment income and then each group is ranked by the 
mean of the pre-payment income (i.e. where there is no between group re-ranking); and  
is the concentration index of post-payment income when households within each group are 
ranked by post-payment income and then each group is ranked by the mean of the post-
payment income. 
 
While UL representation explores the deficiencies in AJL and VCL, it has not been able to 
account for the effect of the choice of near-equals as opposed to actual equals.   This is because 
it still relies on the use of income groups.  Duclos et al. (2003 p.67) note that “estimation 
difficulties were deemed in the past to limit severely the practical relevance of some approaches 
to measuring VE [vertical equity] and HI[horizontal inequity].”  On this Bilger (2008 p.1585) 
notes that “the drawback of not measuring horizontal inequality in the classical sense and 
adversely affecting the measurement of the decomposition effects remains anyway.”  Because 
of the difference between the classical definition of horizontal inequity and reranking (see also 
Duclos and Araar, 2006) it is important to measure horizontal equity based on the classical 
definition of treating equals equally. 
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Duclos et al. (2003) (sometimes referred to here as DJA) therefore propose a novel 
methodology to assess redistributive effects based on a different evaluative framework, what 
they term ‘ethical’ social welfare functions.  The methodology attempts to solve the 
arbitrariness inherent in the choice of near-equals so as to measure pure ‘classical’ horizontal 
inequity.  In doing so near-equals are not chosen by the analyst or decision maker but equals 
are statistically determined using non-parametric approaches.  Duclos et al.’s (2003) 
decomposition follows the traditional method proposed by Reynolds and Smolensky (1977).  
They also define redistribution as the difference between inequality in pre- and post- payment 
incomes but rather than using the traditional Gini based inequality indices, they define their 
change in inequality approach using some Atkinson- type inequality measures that incorporate 
some ‘ethical’ concerns.  Specifically they use Yaari’s (1988) specification of the Atkinson class 
of social welfare functions  (Atkinson, 1970).  A form of Yaari’s (1988) social welfare 
formulation that is homothetic39 is specified as 
 
 
1
0
( ) ( ( )) ( )
X
W U X p w p dp
ε
ε = ∫  (4.33) 
 
where  is the gross income of the individual with rank  in the income ladder or the pre-
payment quantile income function,  is the parameter of aversion to horizontal inequality.  
However the formulation in equation (4.33) suffers from the same criticisms which are levied 
against a purely utilitarian utility function.  They are not sensitive to the distribution of utilities 
(see Feldstein, 1976).  In order to accommodate such concern, Duclos et al. (2003) modify 
equation (4.33) by including  as shown in equation (4.34).  This utility formulation in 
equation (4.34) is flexible to accommodate distributional concerns that are central to the 
assessment of equity and fairness.   
 
 
1
0
( , ) ( ( )) ( ; )
X
W U X p p dp
ε
ε ν ω ν= ∫  (4.34) 
 
Here  is defined as some weighting scheme that applies a one-parameter ethical weight 
(Donaldson and Weymark, 1980, 1983).  It is defined accordingly as: 
 
 ( 1)( ; ) (1 )p p νω ν ν −= −   for  (4.35) 
                                                          
39 Homotheticity of the social welfare functions is to ensure that they are consistent with relative inequality 
measures (Duclos et al., 2003).  It implies that the ratio of marginal social utilities of two individuals is constant 
when incomes are changed by the same proportions.   
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where  is a parameter of aversion to “rank inequality” or reranking (Duclos et al., 2003 p.73).  
Yaari (1988) interprets this as an indicator of the policy maker’s degree of equality mindedness.  
The larger its value, the higher the weights given to the inequalities of the poor and by 
implication, the faster is the fall in the weights  associated with higher ranks ( ).  
Equation (4.34) represents the dual-parameter social welfare function (Duclos et al., 2003) of 
pre-payment income. ,  and  remain as previously defined. 
 
The utility function chosen (i.e. ) for  is represented as: 
 
 
1
1
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( )
ln( ), when 1
X
U X
X
ε
ε
ε
ε
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−
 ≠=  =
   (4.36) 
 
where  is a concave isoelastic utility function.  Concavity here implies that individuals are 
averse to uncertainty in their post-payment income levels (Duclos et al., 2003) such that 
unequal treatment of equals would induce a loss in total welfare.  The parameter  can further 
be qualified as one of relative risk aversion (Atkinson, 1970). 
 
Duclos et al. (2003) define  as the equally distributed equivalent (EDE) income for a 
distribution of pre-payment income , such that if everyone in the population gets  it 
would generate the same level of social welfare as that generated by the current level of pre-
payment income ( ) distribution.  Replacing  in (4.34) they obtain 
 
  (4.37) 
 
The identity in (4.37) is obtained because  is identical .  Let us further denote the 
inverse utility function of (4.36) as: 
 
  (4.38) 
 
By inspection, we can rewrite (4.37) by inverse transformation as .  
 
Analogously, we can write the same expression for , , and .  Where 
 is the equally distributed equivalent income for a distribution of post-payment income; 
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 is the equally distributed equivalent income for a distribution of post-payment income 
where individuals at a rank  of pre-payment income are given their expected post payment 
income 40 in formulating the social welfare function; and  is the equally distributed 
equivalent income for a distribution of post-payment income where individuals at a rank  of 
pre-payment income are given the expected utility of their post-payment income  in 
formulating the appropriate social welfare function. 
 
Following Atkinson (1970), inequality can be defined as the difference between  and  
as a proportion of . 
 
 ( , ) 1 ( ( , )/ )
X X X
I ε ν ξ ε ν µ= −  (4.39) 
 
where  is interpreted as the percentage of total income that could be spent in removing 
inequality and which would result in no loss in social welfare (Duclos et al., 2003) and  is the 
mean pre-payment income.   
 
Similar inequality indices can be defined for , , and .  As noted earlier 
this class of social welfare functions is based on dual-parameters.  They exhibit aversion to 
riskiness in post-payment incomes (through ) and aversion to relative deprivation (through 
) (see Duclos et al., 2003).  Duclos et al. (2003) show that the following inequality 
 holds.  This can be inferred immediately from the construction of these 
indices and as a consequence of equation (4.39).   
 
The redistributive effect of health care financing can then be decomposed as the difference 
between inequality in gross income and inequality in net income following the identity in (4.13) 
as: 
 
    
 
0 0
( , ) ( , ) ( ( , ) ( , )) ( ( , ) ( , ))
DJA DJA DJA
E P E P
X N N N N N
V H R
I I I I I Iε ν ε ν ε ν ε ν ε ν ε ν
≥ ≥
= − − − − −
  
 (4.40) 
 
                                                          
40 Duclos et al. (2003) estimate this using a non-parametric (via Kernel function) approach. 
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where the constituent indices are as earlier defined.  Equation (4.40) is referred to as the DJA 
decomposition of the redistributive effect of health care payments.  Specifically is the 
measure of vertical equity or progressivity (i.e. the decrease in inequality caused by a tax or 
payment that treats unequals unequally),  measures classical horizontal inequity (i.e. the 
increase in overall income inequality that is caused by unequal treatment of equals), and  
measures reranking.  The DJA decomposition framework has recently been used to analyse 
the redistributive effect of health care financing in Switzerland (Bilger, 2008) and Argentina 
(Cavagnero and Bilger, 2010). 
 
When comparing the DJA with AJL, VCL and UL, it is important to note that the DJA 
decomposition is based on a fundamentally separate normative assumption (see Bilger, 2008).  
While AJL, VCL and UL require grouping of near-equals, DJA does not require this 
restriction but relies on the nonparametric estimation of the expected post-payment income 
function (Duclos et al., 2003, Duclos and Araar, 2006).  In fact the reranking component in 
DJA captures reranking more fully than in the AJL or UL formulation which groups near 
equals.  However one of the difficulties with the use of the DJA framework is that it requires 
some normative choice of the values of  and .  Because ν  is a parameter of aversion to re-
ranking if , unitary weight is given to every household or individual irrespective of their 
rank.  Therefore we would expect that .  Increasing the value of  is equivalent to 
weighing the reranking resentment of he poorest households or individuals.  This may not 
necessarily increase  (Duclos et al., 2003).  However when  and , 
.  This is so because as the bandwidth of close equals shrinks one should expect that 
.  When 0ε =  it means that there is no aversion to horizontal inequality and as 
such .  As  increases  also increases while  would increase if the tax or 
payment mechanism were progressive. 
 
Empirically it has been shown that the value of  should range between 0.25 and 1.0 while that 
of  between 1 and 4 (Duclos, 2000, Duclos et al., 2003).  This conclusion is based on a 
“leaky bucket”/ efficiency loss experiment (see Duclos, 2000 who attributed this to Okun, 
1975)41.  In fact Duclos et al. (2003) suggest  and  as ‘reasonable’ values for the 
                                                          
41 Basically the experiment is used to assess the range of values of  and  that are ethically ‘sensible’ (Duclos, 
2000).  It requires an assessment of society’s tolerance to the cost incurred in transferring income from a rich to a 
poor individual/household.  This involves transferring an amount of money “from the rich to the poor, but a 
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parameters.  All the studies that have used the DJA methodology in health care financing have 
set the parameters to these ‘reasonable’ values (see Table 4.10 for instance). 
 
 
4.5  EMPRICAL REVIEW OF REDISTRIBUTIVE EFFECT OF HEALTH 
CARE FINANCING 
 
The earliest studies undertaken to analyse the redistributive effect of health care financing were 
conducted in developed economies.  The first was in 1997 for the Netherlands (Wagstaff and 
van Doorslaer, 1997); the second in 1998 for Sweden (Gerdtham and Sundberg, 1998).  Since 
then only a few more studies have been conducted and these have been concentrated within 
Europe (cf. van Doorslaer et al., 1999, Bilger, 2008) or selected countries in Asia (cf. Wagstaff 
and van Doorslaer, 2001, Cavagnero and Bilger, 2010).  The only study in Africa contained in 
Table 4.2 was conducted in Nigeria (Ichoku, 2006) but this only considered out-of-pocket 
payments and was restricted to only one state. 
 
In empirical investigation of various studies, as summarised in Table 4.2, out-of-pocket 
payments generally induce a pro-rich redistribution, except for Argentina in 2002 where RE > 
0.  In Argentina the switch from a regressive relationship in 1997 to a progressive one by 2002 
(a period of economic crisis in Argentina) was attributed to pro-poor government safety net 
programmes that shielded the poor from paying for health care.  It is also likely that poor 
households forewent seeking care (Cavagnero and Bilger, 2010).   
 
In almost all the cases presented in Table 4.2, the vertical effect dominates the horizontal and 
re-ranking effects.  The result is consistent across the methodologies.  This implies that the pro-
rich redistribution induced by out-of-pocket payment is largely attributable to unequal 
(unfavourable) treatment of unequals.  This can also be observed from the values of V < 0 
indicating that out-of-pocket payments are generally regressive.  In the case of Vietnam, 
Wagstaff and van Doorslaer (2001) estimate RE between 1993 and 1998 on both per capita 
pre-payment income and a measure of ability-to-pay that deducts household per capita food 
spending from household per capita income.  Their results as shown in Table 4.2 indicate that 
                                                                                                                                                                                    
certain fraction of it is lost when doing so, for instance because of administrative costs. The extent of the loss, or 
leakage, in the transfer that society can accept determines the level of inequality aversion” (Pirttilä and Uusitalo, 
2010 p.60). 
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assessing RE on the measure of ability-to-pay resulted in the same declining trend in RE as 
obtained using per capita income.  Though the redistributive effect declined between the two 
periods, the contribution of V to RE increased in 1998 using the measure of ability-to-pay 
(Wagstaff and van Doorslaer, 2001) and was attributed to the increase in regressivity (V) of out-
of-pocket payments during this period. In Nigeria using both the AJL approach and DJA 
approach, while out-of-pocket payments appear to be mildly progressive, there is a pro-rich 
redistribution because of the combined effects of the horizontal and re-ranking components.  
The progressivity of out-of-pocket payment is attributable to the poor not seeking care because 
they cannot afford it (Ichoku, 2006).   
 
Direct taxes are generally progressive (V > 0) and therefore result in pro-poor redistribution 
(RE > 0).  In all the countries reviewed (see Table 4.3), using various methodologies, direct 
taxes show positive redistributive effects that are attributable mainly to the vertical effect.  The 
contribution of the vertical effect to the total redistribution (V/RE) is generally greater than or 
equal to 100%.  With the exception of Argentina, all the studies on direct taxes were conducted 
in OECD countries.  In Argentina using the DJA methodology, the decrease in RE between 
1997 and 2002 was associated with a reduction in the progressivity of direct taxes (Cavagnero 
and Bilger, 2010) which in turn was attributed to the traditional Phillip’s curve hypothesis.  
Inflation in Argentina increased over that period but unemployment decreased thereby 
increasing the number of tax payers, included those in the poorer quantiles.  RE also decreased 
in the Netherlands between 1987 and 1992 (Wagstaff and van Doorslaer, 1997, van Doorslaer 
et al., 1999) and in Switzerland between 1992 and 1998 (van Doorslaer et al., 1999, Bilger, 
2008).  In both cases the reduction in RE is attributable to reductions in progressivity (via V ) of 
direct taxes. 
 
Unlike direct taxes, indirect taxes induce pro-rich redistribution (RE < 0).  The negative 
redistribution is associated mainly with the vertical effect.  In all the countries listed in Table 
4.4 indirect taxes are regressive (V < 0).  For Argentina redistribution associated with indirect 
taxes increased slightly, though not significantly, in absolute terms between 1997 and 2002. 
This was due to slight increases in horizontal equity (H).  Also in Switzerland and the 
Netherlands there were only small changes in the redistributive effects of indirect taxes between 
the periods studied.   The positive redistributive effects induced by direct taxes dominate the 
negative redistributive effects of indirect taxes.  This resulted in a generally pro-poor 
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redistributive effect (RE > 0) of general taxes as shown in Table 4.5.  Again the vertical effect 
generally drives the results across all countries. 
 
Redistribution associated with private insurance cover varies across countries depending on the 
nature of the insurance cover.  As observed before, private insurance is regressive in countries 
like the United States, Switzerland, France and Ireland (see Table 4.6).  In these countries, as 
shown in Table 4.6, private insurance induces pro-rich redistribution (RE < 0).  Pro-poor 
redistribution was however observed in countries where private insurance is progressive.  These 
results were observed mainly because the contribution of the vertical effect to overall 
redistribution is greater than the combined contributions of the horizontal and re-ranking 
effects.  The regressive patterns that contribute to pro-rich redistribution in private insurance in 
some countries are likely to be due to premiums not being related to ability-to-pay (van 
Doorslaer et al., 1999).  Generally for countries such as Switzerland and the United States that 
have private cover as the sole form of cover for a large spectrum of the population, the effect of 
this on redistribution is clear.  Though Germany operates private insurance cover, this is 
purchased mainly by the rich and accounts for the positive value of V and an overall pro-poor 
redistribution.  The case of Ireland is important to note.  Private insurance is regressive and 
induces a negative redistribution (van Doorslaer et al., 1999).  During the period of the study 
Ireland operated a state-backed non-profit insurance – the Voluntary Health Insurance (VHI) -  
and by 1987 about 34% of the population had such cover (Harmon and Nolan, 2001).  This 
mainly provided cover to the top earning Irish population.  Within the top earning Irish 
population because the premiums are not income-related, the regressive pattern observed is a 
reflection of the distribution among the insured.  
 
Social insurance also varies in terms of its redistributive power.  Apart from Argentina where 
the combined effects of H and R outweigh V, redistribution is generally attributed to the 
vertical effect (i.e. progressivity) discussed earlier.  Countries such as Switzerland, Germany and 
Netherlands have both regressive and pro-rich redistribution associated with social insurance.  
In Switzerland in 1992 van Doorslaer et al. (1999) estimate a pro-poor redistributive effect 
while in 1998 Bilger (2008) estimates a pro-rich redistribution.  The switch from pro-poor to 
pro-rich is attributed to the fact that social health insurance was regressive in 1998.  In fact the 
vertical inequity observed in 1998 was associated with differential premiums that are not related 
to income (Bilger, 2008).  In the Netherlands Wagstaff and van Doorslaer (1997) estimate a 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
96 
 
progressive pattern for the AWBZ scheme42  and a regressive pattern for the sickness funds43 
(Wagstaff and van Doorslaer, 1997).  Though contributions to the AWBZ are a fixed 
proportion of income, the summary in Table 4.7 indicates that H is not zero.  The non-zero 
value of H has been attributed to the operational and institutional features of the scheme.  
Because contributions are by individuals and the amounts do not take into account for example 
differences in household size (Wagstaff and van Doorslaer, 1997), differential treatments are 
likely to be observed in reality. 
 
Redistribution associated with total health care financing, public health care financing and 
private health care financing varies depending on the relative importance of each mechanism 
and their relative vertical, horizontal and re-ranking effects.  The combination of all private 
health care financing sources, on average, induced pro-rich redistribution (RE < 0) in all but 
one (the Netherlands) of the OECD countries (see Table 4.9).  The pro-poor redistribution in 
the Netherlands arises because of the pro-poor redistribution in private insurance that 
dominates the pro-rich redistribution observed for out-of-pocket payments (van Doorslaer et 
al., 1999).  The redistributive effect associated with private health care financing is attributed 
largely to the unequal treatment of unequals – vertical effect.  The redistributive effect 
associated with public financing sources is mixed across the OECD countries.  While 
Germany, the Netherlands and Switzerland record pro-rich redistribution, the rest of the 
countries contained in Table 4.8 show pro-poor redistribution (van Doorslaer et al., 1999) and 
these are again largely attributed to the vertical effect.  In total, as summarised in Table 4.10, 
apart from a few countries, health care financing across many countries result in a pro-rich 
redistribution.  In Argentina an increase in pro-poor redistribution was observed in 2002 
(Cavagnero and Bilger, 2010).  This resulted from a progressive general tax, private insurance 
and out-of-pocket payments. Indeed the last became much more progressive by 2002. 
 
                                                          
42 This is a social insurance scheme that provides cover to everyone for catastrophic and related costs.  Only 
individuals below the pension age make contributions which are a flat percentage of earnings with a maximum 
ceiling (Wagstaff and van Doorslaer, 1997). 
43 This is another form of social insurance that provides cover to enrolees for short term medical care.  
Contributions are however proportional to earnings up to a specified ceiling.  Enrolment is compulsory for 
individuals earning below a specified amount (Wagstaff and van Doorslaer, 1997). 
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4.6  GAPS IN THE LITERATURE 
 
This review of the literature has shown that most of the studies assessing equity in health care 
financing are conducted in developed countries.  This is more so for studies that assess the 
income redistributive effect of health care financing.  In fact there is no study in Africa that 
comprehensively addresses these issues.  It should be noted that issues of equity in health care 
financing should not only be restricted to developed countries alone. 
 
On a methodological front, while there are competing methodologies for assessing the income 
redistributive effect associated with financing health care, there has not been a study that assess 
these methods in relation to which is applicable in situations of high income inequality.  This is 
largely because the application of these methods has been based on developed economies that 
have relatively low income inequalities. 
 
Again, it is well known that economies of scale exist in households.  Within the context of 
Africa, the existence of what Ichoku et al. (2012) call ‘community spirit’ means that economies 
of scale may be relevant.  However, there has not been any study that assesses the impact of 
changing assumptions about economies of scale, and more broadly, equivalence scale, on the 
measures of progressivity or redistribution associated with health care financing.  
 
Domestically, there is a need for evidence based information for the current move towards a 
National Health Insurance in South Africa.  Unfortunately, this review did not uncover any 
previous study on the relative progressivity and the redistributive impact of the past or current 
health care financing arrangements.   
 
This study attempts to fill these gaps in what follows in subsequent chapters. 
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Table 4.1: Summary of Kakwani indices of progressivity across studies 
Country Author(s) Period 
Out-of-
pocket 
payment 
Indirect 
taxes 
Direct 
taxes 
General 
Taxes 
Social 
insurance 
Private 
insurance 
Total 
Public 
finance 
Total 
private 
finance 
Other 
Total 
Health care 
finance 
Australia Lairson et al. (1995) 1988/89 -0.150 - - 0.07 - 0.09 - - -0.42A 0.010 
Bangladesh  O'Donnell et al. (2008a) 1999/2000 0.2192 0.111 0.5523 - - - - - - 0.2142 
BrazilD Ugá and Santos (2007) 2002 Regressive - - Progressive - Progressive  - - Proportional 
ChinaZ O'Donnell et al. (2008a) 2000 -0.0168 0.0398 0.1521 - 0.2348 - - - - 0.0404 
ColombiaT Castano et al. (2002) 1984 -0.1257 - - - - - - - - - 
ColombiaT Castano et al. (2002) 1997 -0.3498 - - - - - - - - - 
ColombiaU Castano et al. (2002) 1984 -0.0092 - - - - - - - - - 
ColombiaU Castano et al. (2002) 1997 0.0026 - - - - - - - - - 
Côte d'IvoireC Cissé et al. (2007) 1998/99 -0.15 - - - - - - - - - 
Denmark Wagstaff et al. (1999b) 1981 -0.2568 -0.1498 0.0431 -0.0022 - 0.0477 -0.0022 -0.2350 - -0.0348 
Denmark Wagstaff et al. (1999b) 1987 -0.2654 -0.1126 0.0624 0.0372 - 0.0313 0.0372 -0.2363 - -0.0047 
Egypt O'Donnell et al. (2008b) 1997 0.0644 0.1435 0.2501 - -0.0532 -0.0011   -0.0061B 0.0819 
Finland  Wagstaff et al. (1999b) 1990 -0.2419 -0.0969 0.1272 0.0555 0.0937 0.0000 0.0604 -0.2419 - 0.0181 
FinlandE Klavus (2001) 1987 Regressive Regressive - - - - - - ProgressiveF Regressive 
FinlandE Klavus (2001) 1996 Regressive Regressive - - - - - - ProgressiveF Regressive 
France Wagstaff et al. (1999b) 1984 -0.2453 - - - 0.0960 -0.1788 0.0960 -0.2228  0.0236 
France Wagstaff et al. (1999b) 1989 -0.3396 - - - 0.1112 -0.1956 0.1112 -0.3054  0.0012 
Germany Wagstaff et al. (1999b) 1989 -0.0963 -0.0922 0.2488 0.1100 -0.0977 0.1219 -0.0533 -0.0067 - -0.0452 
Ghana 
Akazili (2010); Akazili et al. 
(2011) 
2005/06 -0.0680 0.057 0.202 ProgressiveY - - - -0.0680 0.144G 0.071 
Guinea Cissé et al. (2007) 1998/99 -0.5200 - - - - - - - - - 
Hong Kong 
SAR 
O'Donnell et al. (2008a) 1999/2000 0.0113 0.1102 0.394 - - 0.0403 - - - 0.1689 
IndiaN O'Donnell et al. (2008a) 1999/2000 0.0461 0.0579 - - - - - - - 0.0485 
Indonesia O'Donnell et al. (2008a) 2001 0.1761 0.0741 0.1962 - 0.3057 - - - - 0.1729 
Ireland Smith (2010) 1987/88 -0.055 -0.13 - 0.05 0.175 0.08 - - - 0.050 
Ireland Smith (2010) 1999/2000 -0.100 -0.13 - 0.04 0.18 0.058 - - - 0.040 
Ireland Smith (2010) 2004/05 -0.108 - - - 0.15 -0.032 - - - - 
Ireland Wagstaff et al. (1999b) 1987 -0.1472 - 0.2666 - 0.1263 -0.0210 - -0.0965 - - 
Italy Wagstaff et al. (1999b) 1991 -0.0807 -0.1135 0.1554 0.0343 0.1072 0.1705 0.0712 -0.0612 - 0.0413 
Japan O'Donnell et al. (2008a) 1998 -0.2691 -0.2232 0.095 - -0.0415 - - - - -0.0688 
Korea Rep.K O'Donnell et al. (2008a) 2000 0.0124 0.0379 0.2683 - -0.1634 - - - - -0.0239 
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Country Author(s) Period 
Out-of-
pocket 
payment 
Indirect 
taxes 
Direct 
taxes 
General 
Taxes 
Social 
insurance 
Private 
insurance 
Total 
Public 
finance 
Total 
private 
finance 
Other 
Total 
Health care 
finance 
Kyrgyz Rep. O'Donnell et al. (2008a) 2000 -0.052 0.0508 0.2395 - 0.1422 - - - - 0.0087 
Malaysia Yu et al., (2008, 2011) 1998/99 0.001 -0.0179 0.1474 - 0.0004 0.0857 - - - 0.2166 
MaliM Cissé et al. (2007) 1998/99 -0.220 - - - - - - - - - 
Nepal O'Donnell et al. (2008a) 1995/96 0.0533 0.1143 0.1436 - - - - - - 0.0625 
Netherlands Wagstaff et al. (1999b) 1987 -0.0235 -0.1109 0.2428 0.0712 -0.1632 0.0859 -0.1309 0.0472 - -0.0835 
Netherlands Wagstaff et al. (1999b) 1992 -0.0377 -0.0885 0.2003 0.0714 -0.1286 0.0833 -0.1003 0.0434 - -0.0703 
PalestineP Abu-Zaineh et al. (2008) 2004 -0.0830 - - - 0.0603 0.1095 - - - -0.0677 
PalestineQ Abu-Zaineh et al. (2008) 2004 -0.0636 - - - 0.0524 0.1666 - - - -0.0473 
Philippines O'Donnell et al. (2008a) 1999 0.1391 0.0024 0.3809 - 0.2048 0.1199 - - - 0.1631 
Portugal Wagstaff et al. (1999b) 1990 -0.2424 -0.0347 0.2180 0.0601 0.1845 0.1371 0.0723 -0.2287 - -0.0445 
SenegalS Cissé et al. (2007) 1998/99 -0.080 - - - - - - - - - 
Spain Wagstaff et al. (1999b) 1980 0.0079 0.0107 0.1121 0.0706 -0.1117 -0.0537 -0.0780 0.0003 - -0.0589 
Spain Wagstaff et al. (1999b) 1990 -0.1801 -0.1533 0.2125 0.0486 0.0615 -0.0224 0.0509 -0.1627 - 0.0004 
Sri LankaL O'Donnell et al. (2008a) 1996/97 0.0687 -0.010 0.5693 - - - - - - 0.085 
Sweden Wagstaff et al. (1999b) 1980 -0.4033 -0.0888 0.0619 0.0402 0.0046 - 0.0325 -0.4033 - -0.0028 
Sweden Wagstaff et al. (1999b) 1990 -0.2402 -0.0827 0.0529 0.0371 0.0100 - 0.0100 -0.2402 - -0.0158 
Switzerland Wagstaff et al. (1999b) 1982 -0.3185 -0.0652 0.1958 0.1463 0.0145 -0.2443 0.1414 -0.2675 - -0.1019 
Switzerland Wagstaff et al. (1999b) 1992 -0.3619 -0.0722 0.2055 0.1590 0.0551 -0.2548 0.1389 -0.2945 - -0.1402 
Taiwan O'Donnell et al. (2008a) 2000 -0.0962 0.0296 0.2601 - -0.0305 0.1961 - - - -0.0119 
Tanzania Mtei and Borghi (2010) 2005 -0.08 0.07 0.48 0.18 - -0.49 - - - 0.05 
Thailand O'Donnell et al. (2008a) 2002 0.0907 0.1819 0.5101 - 0.1803 0.0039 - - - 0.1972 
UK Wagstaff et al. (1999b) 1993 -0.2229 -0.1522 0.2843 0.0456 0.1867 0.0766 0.0792 -0.0919 - 0.0510 
US Wagstaff et al. (1999b) 1987 -0.3874 -0.0674 0.2104 0.1487 0.0181 -0.2374 0.1060 -0.3168 - -0.1303 
Vietnam Wagstaff & van Doorslaer (2001) 1993 -0.0537 - - - - - - - - - 
Vietnam Wagstaff & van Doorslaer (2001) 1998 0.0053 - - - - - - - - - 
Zambia Mwenge (2010) 1998 0.03656 - - - - - - - - - 
Zambia Mwenge (2010) 2004 -0.0799 - - - - - - - - - 
Zambia Mwenge (2010) 2006 0.0171 - - - - - - - - - 
 
AWorkers compensation, vehicle 3rd party; BEarmarked tax (cigarette tax); Conly the capital (Abidjan); Dpayment shares across deciles of per capita income was used to assess progressivity; 
EProgressive dominance was used to assess progressivity; FSickness fund/municipality local tax; GNational health insurance contributions; Konly urban population; Lthis excludes the warring 
northern province; Monly the capital (Bamako); Nonly Punjab state; Ponly West Bank; Qonly Gaza Strip; Sonly Dakar; Tusing income; Uusing household expenditures; Wonly the capital (Conakry); 
Ypayment shares across quintiles of per capita consumption expenditure was used; Zonly 10 provinces were covered. 
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Table 4.2: Redistributive effect associated with out-of-pocket payment 
 
Country Author(s) Period Method
†
 V (V/RE)% H (H/RE)% R (R/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA 0.00261 -82.3% 0.00327 -103.2% 0.00250 -78.9% -0.00317 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA 0.01508 162.0% 0.00362 38.9% 0.00215 23.1% 0.00931 
Denmark van Doorslaer et al. (1999) 1987 AJL -0.0021 100.0% - - - - -0.0021 
Finland van Doorslaer et al. (1999) 1990 AJL -0.0037 94.9% - - - - -0.0039 
France  van Doorslaer et al. (1999) 1989 AJL -0.0031 93.9% 0.0004 -28.6% - - -0.0033 
Germany van Doorslaer et al. (1999) 1988 AJL -0.001 71.4% 0.0001X -6.7%Y - - -0.0014 
Ireland  van Doorslaer et al. (1999) 1987 AJL -0.0014 93.3% 0.0006X -26.1%Y - - -0.0015 
Italy  van Doorslaer et al. (1999) 1991 AJL -0.0017 73.9% 0.0001X -20.0%Y - - -0.0023 
Netherlands  van Doorslaer et al. (1999) 1992 AJL -0.0004 80.0% 0.0004X -28.6%Y - - -0.0005 
Netherlands  Wagstaff and van Doorslaer (1997) 1987 AJL -0.00081 81.8% 0.00011 -11.1% 0.00027 -27.3% -0.00099 
NigeriaN Ichoku, (2006) 2004 AJL 0.0136 -1700.0% 0.007 -875.0% 0.0074 -925.0% -0.0008 
NigeriaN, B Ichoku, (2006) 2004 DJA 0.0284 -1352.4% 0.0202 -961.9% 0.0103 -490.5% -0.0021 
*PalestineG Abu-Zaineh et al. (2009) 2004 UL -0.00840 33.9% 0.00061 -2.5% 0.01576 -63.6% -0.02477 
Palestine Abu-Zaineh et al. (2008) 2004 RS - - - - - - -0.0247 
**PalestineW Abu-Zaineh et al. (2009) 2004 UL -0.01580 42.7% 0.0006 -1.6% 0.02060 -55.7% -0.0370 
PalestineW Abu-Zaineh et al. (2008) 2004 RS - - - - - - -0.0370 
Portugal van Doorslaer et al. (1999) 1990 AJL -0.0084 75.7% - - - - -0.0111 
Sweden van Doorslaer et al. (1999) 1990 AJL -0.0004 80.0% - - - - -0.0005 
Switzerland van Doorslaer et al. (1999) 1992 AJL -0.0011 100.0% 0.0000 0.0% 0.0000 0.0% -0.0011 
SwitzerlandB Bilger (2008) 1998 DJA -0.00427 77.8% 0.00068 -12.4% 0.00054 -9.8% -0.00549 
United Kingdom van Doorslaer et al. (1999) 1992 AJL -0.0017 81.0% - - - - -0.0021 
United States van Doorslaer et al. (1999) 1987 AJL -0.0109 85.2% 0.0019X -14.8%Y - - -0.0128 
Vietnam Wagstaff & van Doorslaer (2001) 1993 AJL -0.0027 47.4% 0.001 -24.6% 0.0016 -28.1% -0.0057 
Vietnam Wagstaff & van Doorslaer (2001) 1998 AJL -0.0001 4.2% 0.001 -41.7% 0.0013 -54.2% -0.0024 
VietnamC Wagstaff & van Doorslaer (2001) 1993 AJL -0.0116 41.9% 0.009 -31.8% 0.0073 -26.4% -0.0277 
VietnamC Wagstaff & van Doorslaer (2001) 1998 AJL -0.0109 62.6% 0.003 -19.0% 0.0032 -18.4% -0.0174 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology, RS = Reynolds-Smolensky methodology, UL = Urban-Lambert methodology; *within group, 
between group and entire group reranking indices are 0.003002, 0.01255 and 0.00021 respectively; **within group, between group and entire group reranking indices are 0.002402, 0.01793 
and 0.00027 respectively; A only urban households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5; Chere pre-payment income was replaced with a measure of ability-to-pay derived as pre-
payment income less household actual food outlay; Gonly Gaza Strip; Nonly one state in Nigeria; Wonly West Bank; Xrepresents (H+R); Yrepresents ((H+R)/RE)%. 
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Table 4.3: Redistributive effect associated with direct taxes 
 
Country Author(s) Period Method
†
 V (V/RE)% H+R ((H+R)/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA 0.00383 143.4% 0.00116 43.4 0.00267 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA 0.00223 119.3% 0.00036 19.3% 0.00187 
Denmark van Doorslaer et al. (1999) 1987 AJL 0.0028 103.7% 0.0001 3.7% 0.0027 
Finland van Doorslaer et al. (1999) 1990 AJL 0.0070 101.4% 0.0001 1.4% 0.0069 
Germany van Doorslaer et al. (1999) 1988 AJL 0.0024 100.0% 0.0000 0.0% 0.0024 
Ireland  van Doorslaer et al. (1999) 1987 AJL 0.0056 100.0% 0.0000 0.0% 0.0056 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0025 100.0% 0.0000 0.0% 0.0025 
Netherlands  Wagstaff and van Doorslaer (1997) 1987 AJL 0.00242 100.4% - - 0.00241 
Netherlands  van Doorslaer et al. (1999) 1992 AJL 0.0014 107.7% 0.0001 7.7% 0.0013 
Portugal van Doorslaer et al. (1999) 1990 AJL 0.0038 111.8% 0.0004 11.8% 0.0034 
Sweden van Doorslaer et al. (1999) 1990 AJL 0.0054 103.8% 0.0002 3.8% 0.0052 
Switzerland van Doorslaer et al. (1999) 1992 AJL 0.0041 102.5% 0.0001 2.5% 0.0040 
SwitzerlandB Bilger (2008) 1998 DJA 0.00152 111.8% 0.00016 11.8% 0.00136 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0043 102.4% 0.0001 2.4% 0.0042 
United States van Doorslaer et al. (1999) 1987 AJL 0.0065 103.2% 0.0002 3.2% 0.0063 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology; Aonly urban households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5. 
 
 
  
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
102 
 
Table 4.4: Redistributive effect associated with indirect taxes 
 
Country Author(s) Period Method
†
 V (V/RE)% H+R ((H+R)/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA -0.00066 71.7% 0.00026 -28.3% -0.00092 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA -0.00067 60.4% 0.00043 -38.7% -0.00111 
Denmark van Doorslaer et al. (1999) 1987 AJL -0.0003 100.0% 0.0000 0.0% -0.0003 
Finland van Doorslaer et al. (1999) 1990 AJL -0.0024 96.0% 0.0001 -4.0% -0.0025 
Germany van Doorslaer et al. (1999) 1988 AJL -0.0007 100.0% 0.0000 0.0% -0.0007 
Italy  van Doorslaer et al. (1999) 1991 AJL -0.0014 100.0% 0.0000 0.0% -0.0014 
Netherlands  van Doorslaer et al. (1999) 1992 AJL -0.0003 100.0% 0.0000 0.0% -0.0003 
Netherlands  Wagstaff and van Doorslaer (1997) 1987 AJL -0.0006 100.0% 0.0000 0.0% -0.0006 
Portugal van Doorslaer et al. (1999) 1990 AJL -0.0011 91.7% 0.0001 -8.3% -0.0012 
Sweden van Doorslaer et al. (1999) 1990 AJL -0.0011 100.0% 0.0000 0.0% -0.0011 
Switzerland van Doorslaer et al. (1999) 1992 AJL -0.0005 100.0% 0.0000 0.0% -0.0005 
SwitzerlandB Bilger (2008) 1998 DJA -0.00042 85.7% 0.00007 -14.3% -0.00049 
United Kingdom van Doorslaer et al. (1999) 1992 AJL -0.0017 94.4% 0.0001 -5.6% -0.0018 
United States van Doorslaer et al. (1999) 1987 AJL -0.0006 85.7% 0.0001 -14.3% -0.0007 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology; Aonly urban households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5. 
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Table 4.5: Redistributive effect associated with general taxes 
 
Country Author(s) Period Method
†
 V (V/RE)% H+R ((H+R)/RE)% RE 
Denmark van Doorslaer et al. (1999) 1987 AJL 0.0025 104.2% 0.0001 4.2% 0.0024 
Finland van Doorslaer et al. (1999) 1990 AJL 0.0046 104.5% 0.0002 4.5% 0.0044 
Germany van Doorslaer et al. (1999) 1988 AJL 0.0018 100.0% 0.0000 0.0% 0.0018 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0012 100.0% 0.0000 0.0% 0.0012 
Netherlands  van Doorslaer et al. (1999) 1992 AJL 0.0010 100.0% 0.0000 0.0% 0.0010 
Portugal van Doorslaer et al. (1999) 1990 AJL 0.0028 93.3% -0.0002 -6.7% 0.0030 
Switzerland van Doorslaer et al. (1999) 1992 AJL 0.0036 102.9% 0.0001 2.9% 0.0035 
SwitzerlandA Bilger (2008) 1998 DJA 0.00103 118.4% 0.00017 19.0% 0.00087 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0045 102.3% 0.0001 2.3% 0.0044 
United States van Doorslaer et al. (1999) 1987 AJL 0.0062 105.1% 0.0003 5.1% 0.0059 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology; Athe values of DJA parameters are: 0.4ε = , v = 1.5. 
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Table 4.6: Redistributive effect associated with private health insurance 
 
Country Author(s) Period Method
†
 V (V/RE)% H (H/RE)% R (R/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA 0.00583 161.5% 0.00159 44.0% 0.00064 17.7% 0.00361 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA 0.00836 155.4% 0.00246 45.7% 0.00052 9.7% 0.00538 
Denmark van Doorslaer et al. (1999) 1987 AJL 0.0000 0.0% 0.0000X 0.0%Y - - 0.0000 
France  van Doorslaer et al. (1999) 1989 AJL -0.0027 93.1% 0.0002X -6.9%Y - - -0.0029 
Germany van Doorslaer et al. (1999) 1988 AJL 0.0013 130.0% 0.0003X 30.0%Y - - 0.001 
Ireland  van Doorslaer et al. (1999) 1987 AJL -0.0001 100.0% 0.0000X 0.0%Y - - -0.0001 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0002 100.0% 0.0000X 0.0%Y - - 0.0002 
Netherlands  van Doorslaer et al. (1999) 1992 AJL 0.0014 127.3% 0.0003X 27.3%Y - - 0.0011 
Netherlands  Wagstaff and van Doorslaer (1997) 1987 AJL 0.00133 149.4% 0.00019 21.3% 0.00045 50.6% 0.00089 
*PalestineG Abu-Zaineh et al. (2009) 2004 UL 0.00014 113.6% 0.000004 3.2% 0.000013 10.4% 0.000125 
PalestineG Abu-Zaineh et al. (2008) 2004 RS - - - - - - 0.0001 
**PalestineW Abu-Zaineh et al. (2009) 2004 UL 0.00018 128.6% 0.000002 1.4% 0.000038 27.1% 0.00014 
PalestineW Abu-Zaineh et al. (2008) 2004 RS - - - - - - 0.0001 
Portugal van Doorslaer et al. (1999) 1990 AJL 0.0002 200.0% 0.0001X 100.0%Y - - 0.0001 
Switzerland van Doorslaer et al. (1999) 1992 AJL -0.0121 97.6% 0.0003X -2.4%Y - - -0.0124 
SwitzerlandB Bilger (2008) 1998 DJA -0.00129 83.2% 0.00017 -11.0% 0.009 -5.8% -0.00155 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0002 200.0% 0.0001X 100.0%Y - - 0.0001 
United States van Doorslaer et al. (1999) 1987 AJL -0.0081 92.0% 0.0007X -8.0%Y - - -0.0088 
  
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology, RS = Reynolds-Smolensky methodology, UL = Urban-Lambert methodology; A only urban 
households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5; Gonly Gaza Strip; Wonly West Bank; Xrepresents (H+R); Yrepresents ((H+R)/RE)%; * within group, between group and entire 
group reranking indices are 0.00001, 0.000003 and 0.000 respectively; ** within group, between group and entire group reranking indices are 0.000022, 0.000016 and 0.000 respectively. 
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Table 4.7: Redistributive effect associated with social health insurance 
 
Country Author(s)  Period Method
†
 V (V/RE)% H (H/RE)% R (R/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA 0.0005 -454.5% 0.00009 -81.8% 0.00051 -463.6% -0.00011 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA 0.00221 -334.8% 0.00206 -312.1% 0.00081 -122.7% -0.00066 
Finland van Doorslaer et al. (1999) 1990 AJL 0.0011 100.0% 0.0000X 0.0%Y - - 0.0011 
France  van Doorslaer et al. (1999) 1989 AJL 0.0165 120.4% 0.0028X 20.4%Y - - 0.0137 
Germany van Doorslaer et al. (1999) 1988 AJL -0.0072 86.7% 0.0011X -13.3%Y - - -0.0083 
Ireland  van Doorslaer et al. (1999) 1987 AJL 0.0006 100.0% 0.0000X 0.0%Y - - 0.0006 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0061 107.0% 0.0004X 7.0%Y - - 0.0057 
Netherlands  van Doorslaer et al. (1999) 1992 AJL -0.01 95.2% 0.0005X -4.8%Y - - -0.0105 
Netherland* Wagstaff and van Doorslaer (1997) 1987 AJL -0.01164 90.4% 0.00029 -2.3% 0.00094 -7.3% -0.01288 
Netherlands** Wagstaff and van Doorslaer (1997) 1987 AJL 0.00133 111.8% 0.00008 6.7% 0.00007 5.9% 0.00119 
Portugal van Doorslaer et al. (1999) 1990 AJL 0.0010 142.9% 0.0003X 42.9%Y - - 0.0007 
Sweden van Doorslaer et al. (1999) 1990 AJL 0.0003 100.0% 0.0000X 0.0%Y - - 0.0003 
Switzerland van Doorslaer et al. (1999) 1992 AJL 0.0001 100.0% 0.0000X 0.0%Y - - 0.0001 
SwitzerlandB Bilger (2008) 1998 DJA -0.00987 98.6% 0.00002 -0.2% 0.00011 -1.1% -0.01001 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0018 105.9% 0.0001X 5.9%Y - - 0.0017 
United States van Doorslaer et al. (1999) 1987 AJL 0.0003 150.0% 0.0001X 50.0%Y - - 0.0002 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology;  A only urban households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5; Xrepresents (H+R); 
Yrepresents ((H+R)/RE)%; *Sickness fund (a form of social insurance): provides cover for only short term medical care, **AWBZ (a form of social insurance) that provides cover to everyone 
for catastrophic and related costs. 
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Table 4.8: Redistributive effect associated with total public finance 
 
Country Author(s) Period Method
†
 V (V/RE)% H+R ((H+R)/RE)% RE 
Denmark van Doorslaer et al. (1999) 1987 AJL 0.0025 104.2% 0.0001 4.2% 0.0024 
Finland van Doorslaer et al. (1999) 1990 AJL 0.0058 105.5% 0.0003 5.5% 0.0055 
Germany van Doorslaer et al. (1999) 1988 AJL -0.0054 62.8% 0.0032 -37.2% -0.0086 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0076 108.6% 0.0006 8.6% 0.0070 
Netherlands  van Doorslaer et al. (1999) 1992 AJL -0.0089 92.7% 0.0007 -7.3% -0.0096 
Portugal van Doorslaer et al. (1999) 1990 AJL 0.0039 130.0% 0.0009 30.0% 0.0030 
Switzerland van Doorslaer et al. (1999) 1992 AJL 0.0036 100.0% 0.0000 0.0% 0.0036 
SwitzerlandB Bilger (2008) 1998 DJA -0.00896 95.7% 0.00040 -4.3% -0.00936 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0045 102.3% 0.0001 2.3% 0.0044 
United States van Doorslaer et al. (1999) 1987 AJL 0.0066 104.8% 0.0003 4.8% 0.0063 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology; Bthe values of DJA parameters are: 0.4ε = , v = 1.5 
 
 
 
 
Table 4.9: Redistributive effect associated with total private finance 
 
Country Author(s) Period Method
†
 V (V/RE)% H+R ((H+R)/RE)% RE 
Denmark van Doorslaer et al. (1999) 1987 AJL -0.002 95.2% - - -0.0021 
Finland van Doorslaer et al. (1999) 1990 AJL -0.0037 94.9% - - -0.0039 
Germany van Doorslaer et al. (1999) 1988 AJL 0.0003 -75.0% 0.0007 -175.0% -0.0004 
Italy  van Doorslaer et al. (1999) 1991 AJL -0.0015 71.4% 0.0006 -28.6% -0.0021 
Netherlands  van Doorslaer et al. (1999) 1992 AJL 0.0011 220.0% 0.0006 120.0% 0.0005 
Portugal van Doorslaer et al. (1999) 1990 AJL -0.0083 75.5% - - -0.0110 
Switzerland van Doorslaer et al. (1999) 1992 AJL -0.0133 97.8% 0.0003 -2.2% -0.0136 
SwitzerlandB Bilger (2008) 1998 DJA -0.00588 78.6% 0.00161 -21.5% -0.00748 
United Kingdom van Doorslaer et al. (1999) 1992 AJL -0.0016 80.0% - - -0.0020 
United States van Doorslaer et al. (1999) 1987 AJL -0.0196 87.9% 0.0027 -12.1% -0.0223 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology; Bthe values of DJA parameters are: 0.4ε = , v = 1.5;  
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Table 4.10: Redistributive effect associated with total health care financing  
Country Author(s) Period Method
†
 V (V/RE)% H (H/RE)% R (R/RE)% RE 
ArgentinaA, B Cavagnero and Bilger (2010) 1997 DJA 0.00935 298.7% 0.00239 76.4% 0.00383 122.4% 0.00313 
ArgentinaA, B Cavagnero and Bilger (2010) 2002 DJA 0.02696 149.8% 0.00573 31.8% 0.00323 17.9% 0.0180 
Denmark van Doorslaer et al. (1999) 1987 AJL -0.0003 60.0% - - - - -0.0005 
Finland van Doorslaer et al. (1999) 1990 AJL 0.0018 - - - - - - 
France  van Doorslaer et al. (1999) 1989 AJL 0.0102 145.7% - - - - 0.007 
Germany van Doorslaer et al. (1999) 1988 AJL -0.0052 83.9% 0.0010X -16.1%Y - - -0.0062 
Ireland  van Doorslaer et al. (1999) 1987 AJL 0.0049 - - - - - - 
Italy  van Doorslaer et al. (1999) 1991 AJL 0.0061 127.1% 0.0013X 27.1%Y - - 0.0048 
Netherlands  van Doorslaer et al. (1999) 1992 AJL -0.008 93.0% 0.0006X -7.0%Y - - -0.0086 
Netherlands  Wagstaff and van Doorslaer (1997) 1987 AJL -0.00838 86.3% 0.00029 -3.0% 0.00103 -10.6% -0.00971 
*PalestineG Abu-Zaineh et al. (2009) 2004 UL -0.00730 28.7% 0.000703 -2.8% 0.017401 -68.5% -0.02541 
PalestineG Abu-Zaineh et al. (2008) 2004 RS - - - - - - -0.0254 
**PalestineW Abu-Zaineh et al. (2009) 2004 UL -0.01470 38.8% 0.000602 -1.6% 0.022605 -59.6% -0.03791 
PalestineW Abu-Zaineh et al. (2008) 2004 RS - - - - - - -0.0379 
Portugal van Doorslaer et al. (1999) 1990 AJL -0.0048 53.3% - - - - -0.009 
Sweden van Doorslaer et al. (1999) 1990 AJL 0.0042 105.0% - - - - 0.0040 
Switzerland van Doorslaer et al. (1999) 1992 AJL -0.0099 97.1% 0.0003X -2.9%Y - - -0.0102 
SwitzerlandB Bilger (2008) 1998 DJA -0.01571 - 0.0014 -7.6% 0.00125 -6.8% -0.01835 
United Kingdom van Doorslaer et al. (1999) 1992 AJL 0.0029 - - - - - - 
United States van Doorslaer et al. (1999) 1987 AJL -0.0139 80.3% 0.0034X -19.7%Y - - -0.0173 
 
†
AJL = Aronson-Johnson-Lambert methodology, DJA = Duclos-Jalbert-Araar methodology, RS = Reynolds-Smolensky methodology, UL = Urban-Lambert methodology;  A only urban 
households; Bthe values of DJA parameters are: 0.4ε = , v = 1.5; Gonly Gaza Strip; Wonly West Bank; Xrepresents (H+R); Yrepresents ((H+R)/RE)%; * within group, between group and entire 
group reranking indices are 0.00310, 0.0141 and 0.000201 respectively; ** within group, between group and entire group reranking indices are 0.002603, 0.019802 and 0.00020 respective 
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Chapter 5  
 
 
DATA AND METHODOLOGY OF DATA EXTRACTION 
 
 
5.1  INTRODUCTION 
 
This chapter provides a detailed overview of the data used for analysis including how data on 
the various components of health care financing were extracted.  Details of all the assumptions 
used are also provided.  The precise methodologies used in assessing equity in health care 
financing are however contained in the chapters that present the results.  
5.2  DATA 
 
The main data for this study is the 2005/2006 round of the South African Income and 
Expenditure Survey (IES) conducted by Statistics South Africa.  The IES is a nationally 
representative cross-sectional survey conducted every five years in South Africa.  The 2005/06 
IES survey was conducted across all nine South African provinces between September 2005 
and August 2006.  The survey collects detailed information on items and services acquired by 
South African households including the various sources of income (including in-kind) and 
household expenditure patterns.  Detailed item-by-item expenditure by participating 
households including all acquired goods and services for households’ own consumption were 
collected (Statistics South Africa, 2008d).  A total of 3,000 primary sampling units (PSUs) were 
selected based on the Statistics South Africa’s master sample of the 2001 population census 
enumeration areas.  Each month a random sample of 250 PSUs were selected.  In total eight 
dwelling units were selected within each PSU bringing to 24,000 the total number of selected 
dwelling units over the 12 months period.  However the final dataset contains information on 
about 21,100 dwelling units (i.e. households)44 translating into a response rate of >87%.  Design 
weights for the data have been adjusted to account for the non-response (Statistics South Africa, 
2008b).  Household weights (
HH
W ) were generated as: 
HH
W = 1/( )
PSU HH HH
P P r⋅ ⋅  where 
PSU
P  is 
                                                          
44 This was due to errors in listing, vacant and unoccupied dwelling, etc. 
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the PSU inclusion probability,  
HH
P  is the household inclusion probability per PSU, and  
HH
r  is 
the response rate (Statistics South Africa, 2008b).  Table 5.1 contains a brief summary of the 
different features of the IES 2005/06. 
 
Table 5.1: Brief summary of the Income and Expenditure Survey, 2005/2006 
Feature IES 2005/2006 
Primary sampling units (PSUs) 3,000 PSUs 
Sample size 24 000 dwelling units 
Methodology Diary and recall methods 
Main questionnaire One questionnaire (five interviews – i.e. five modules) 
Diaries Four weekly diaries 
Expenditure data 
collection approach 
Goods 
Acquisition approach (i.e. the total value of all goods and 
services acquired, whether consumed or not, during a given 
period, whether or not they were wholly or partly paid for 
during the period of collection) 
Services Payment approach 
Own production Consumption approach 
Survey period One year (September 2005 to August 2006) 
Reference period: Food expenditure September 2005 to August 2006 
Visits per household Minimum of six visits 
Classification of expenditure items 
Classification of Individual Consumption According to Purpose 
(COICOP) 
Source: Statistics South Africa (2008d) 
 
The IES 2005/06 is different from the previous rounds that used only the recall method (i.e. 
one month for frequent spending and 12 months for spending on durables).  The IES 2005/06 
uses a combination of the recall method (through the main questionnaire) and the diary 
method for the first time in South Africa (Statistics South Africa, 2008d).  The main 
questionnaire was divided into five modules and a new module is administered to each selected 
household in each successive week for five weeks.  Households report their acquisition of all 
durable and semi-durable items over the 11 months preceding the survey month (Statistics 
South Africa, 2008d).  In addition to the main questionnaire, one diary is given to each 
household in each successive week for four weeks to record daily acquisition and spending45.  
The completed diaries were collected during regular visits when the main questionnaire is 
administered.  Reported expenditures were annualised using the figures from both the main 
questionnaire and the diaries.  For non-durable items (e.g. expenditure on food and non-
alcoholic beverages, personal care and alcoholic beverages and tobacco) only the diary was 
used so that annualised expenditure was obtained by inflating monthly expenditure by a fixed 
multiplicative scalar of 12.  Expenditures on durable and semi-durable items were collected 
using both the diary and the main questionnaire.  Annualised figures were obtained by adding 
                                                          
45 Households that are unable to complete the questionnaire were assisted by fieldworkers through regular visits.   
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the reported expenditure from the one month diary to those from the main questionnaire 
based on an 11 month recall period.  Spending on services was collected using only the main 
questionnaire and with a recall period of 12 months.  Therefore these represent annual figures 
and no further adjustments were needed. 
 
For this study, the relevant information that will be extracted from the 2005/06 IES dataset 
includes household expenditure on goods and services, household consumption, household 
income and household composition and other related variables.  These will be used to further 
extract information on household tax and health care payments.  Specifically each household’s 
contribution to general taxes (personal income tax, corporate income tax, value-added tax, fuel 
levy and excise taxes) allocated to the health sector of the economy and other contributions in 
the form of direct out-of-pocket payments and private insurance contributions (both employers’ 
and employees’ contributions) is extracted.  Detailed explanation of the procedure for 
extraction is contained in the sections that follow46. 
 
 
5.3  MEASURING HOUSEHOLD INCOME 
 
5.3.1 Alternative measures 
 
The choice of an appropriate measure of ability to pay (ATP) for distributional analysis has 
been a topic of debate among economists (Sen, 1984, Musgrave, 1985, Blundell and Preston, 
1995, Sahn and Stifel, 2003).  In developed countries, apart from a few studies that use 
expenditure (Lancaster et al., 1999), income is the preferred measure.  In developing countries 
however expenditure or consumption is usually the preferred measure (Younger et al., 1999, 
Sahn and Stifel, 2003, O'Donnell et al., 2008a).  The choice of expenditure over income in 
developing countries is motivated by the difficulties inherent in measuring income, “the 
seasonal variability in such earnings, and the large shares of income … from self-employment 
both in and outside of agriculture” (Sahn and Stifel, 2003 p.464) which may not be recorded by 
households as income (O'Donnell et al., 2008b).  Income may also be concealed to evade 
taxation (Lancaster et al., 1999).  Other measures such as asset indices, and some other forms 
of composite measure of socio-economic status or community self-knowledge and self-rating 
(Filmer and Pritchett, 2001, Sahn and Stifel, 2003, Ichoku, 2011) have been proposed for 
developing countries but these are of limited use in distributional analysis of taxes or health 
                                                          
46
 See Table 5.5 for a brief summary of the procedure. 
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care payments (O'Donnell et al., 2008b).  Economic theory suggests that consumption is a 
better measure of long term welfare level than current income (Blundell and Preston, 1995).  
This is because of the possibility of smoothing of consumption while income may fluctuate with 
economic fortunes, activities and events. 
 
In the context of tax incidence analysis, Bird and De Wulf (1973) discusses various measures 
of income that are often used.  He notes that some studies use tax return data, some use the 
personal income or disposable income, others use income reported in household surveys 
without adjustments, while others make different assumptions on income distribution and 
obtain a ‘rough’ distribution of income based on different income classes.  In this thesis, 
household consumption expenditure defined as the “[f]inal use of goods and services, 
excluding the intermediate use of some goods and services in the production of others” 
(O'Donnell et al., 2008b p.70) is used as a proxy of household income.  Specifically this was 
constructed as the summation of household spending on food items and non-food items 
including imputed values for home production and housing.  In addition it was ensured that 
this includes all health care payments and is gross of direct taxes.  This is because “[i]f one 
wishes to make an inference about the distributional impact of health finance…, then the 
measure of ATP should be gross of all health care, tax, and social insurance payments” 
(O'Donnell et al., 2008b p. 188). 
 
5.3.2 Adjusting income for underreporting 
 
Measuring income in this fashion does not address the issue of underreporting that is common 
in household surveys (Robilliard and Robinson, 2003).  Even when the household sampling 
weights are applied to aggregate the estimates of expenditure and income to obtain national 
aggregates they often do not tally (Deaton, 1997, Robilliard and Robinson, 2003).  This has 
also been recognised with the South African IES 2005/06 (Statistics South Africa, 2008a, c).  
On this issue Statistics South Africa notes that “there was clear and systematic under-reporting 
in the IES” (Statistics South Africa, 2008a p.5 [emphasis added]) when expenditures in the IES 
are compared with aggregate figures.  The underreporting was clear in the food and non-
alcoholic beverages category.  When compared with the IES conducted in 1995 and 2000, the 
share of food and non-alcoholic beverages expenditure in total expenditure fell from 28.5% 
(27.4%) in 1995 (2000) to 16.6% in 2005/06.  Statistics South Africa attributed this to 
differences in survey methodology (Statistics South Africa, 2008c) particularly the use of diary 
method in the 2005/06 round.  There were also some signs of underreporting in the alcoholic 
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beverages and tobacco category and other high-frequency items.  Though there was 
underreporting, the relative shares of expenditure on the components that make up food and 
non-alcoholic beverages expenditure in the IES 2005/06 were similar to those recorded in the 
previous rounds.  For example “bread and cereals ranged between 22.4% (1995) and 27% 
(2005/2006); meat ranged between 26.8% (2000) and 28.4% (1995); and vegetables ranged 
between 9.3% (1995) and 10.4% (2005/2006)” (Statistics South Africa, 2008c p.29).  However it 
was remarked that “[i]nternational comparisons indicate that the proportion of consumption 
expenditure devoted to food in IES 2005/2006 is low for a country at South Africa’s level of 
development” (Statistics South Africa, 2008c p.17).  This necessitates upward adjustment of 
this expenditure category.  In response to this, and to confirm the underreporting, Statistics 
South Africa conducted a micro follow-up survey on 651 households using both the diary and 
the recall methods and it was found that “on average, expenditure by recall was 45% higher 
than expenditure by diary in the case of food and non-alcoholic beverages, and 212% higher in 
the case of personal care.” This supplementary evidence therefore strongly supports “an 
upward revision in the rand value of food and non-alcoholic beverages … reported in IES 
2005/2006” (Statistics South Africa, 2008c pp. 27-28).  To adjust the IES 2005/2006, Statistics 
South Africa suggests the use of new CPI weights.  They note that researchers may wish to take 
the CPI weights into account in analysis of the IES 2005/2006 data (Statistics South Africa, 
2008c). 
 
Very few studies have used the IES 2005/2006 in South Africa.  One of such is Oosthuizen 
(2008).  In adjusting total expenditure, because of the difficulties in determining the exact 
extent to which food expenditure items were underreported, Oosthuizen assumed a 20% 
under-reporting across all food and non-alcoholic beverages in his analysis of poverty lines in 
South Africa.  Oosthuizen (2008) further noted that the 20% adjustment still underrepresented 
food and non-alcoholic beverages expenditure in total expenditure.  This underrepresentation 
was also confirmed in this thesis.  This approach, though ad-hoc, has been noted in  Robilliard 
and Robinson (2003)47.  The need for adjusted expenditure is imperative in this thesis because 
the extracted taxes and health care financing from the IES were adjusted to tally with their 
global figures48.  The use of a uniform inflating proportion for food and non-alcoholic 
                                                          
47 Robilliard and Robinson (2003) discusses the use of another methods – cross entropy in the case of reconciling 
household surveys with national accounts figures. 
48 See the next section for details on how these adjustments were performed and the assumptions made. 
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beverages may be supported by the fact that the relative share of different food and non-
alcoholic beverages expenditure items in total food and non-alcoholic expenditure is similar 
across the 1995, 2000 and 2005/06 IES49 (Statistics South Africa, 2008c).  The proportion of 
food expenditure in total consumption expenditure in previous IES rounds (i.e. about 28%) 
was used to adjust total food expenditure in a proportional fashion across households.  This 
adjustment ensured that expenditure on food and non-alcoholic beverages account for 28% of 
total household consumption expenditure. 
 
Based on this, the new aggregate household consumption expenditure (
2
y ) was generated as: 
 
 
2 1
( )/ 0.72y y x= −  (5.1) 
 
where 
1
y  is the initial unadjusted aggregate household consumption expenditure and x  is the 
initial unadjusted total food and non-alcoholic beverages expenditure.  Each household’s initial 
food/non-alcoholic beverages expenditure (x ) was adjusted accordingly to satisfy the aggregate 
constraint 
2
x =
2
0.28y  where 
2
x  is the new adjusted total food/non-alcoholic beverages 
expenditure.    
 
5.3.3 Adjusting income using adult equivalence scales  
 
Household income used as a measure to assess inequality and progressivity needs to further 
account for household size and composition (Coulter et al., 1992, Deaton, 1997) in moving 
from total household to individual welfare.  This requires some form of household equivalence 
scale measures.  There are controversies on household equivalence scales and the most 
appropriate way to measure them (Coulter et al., 1992, Banks and Johnson, 1994, Lancaster et 
al., 1999).  However, “[h]ousehold equivalence scales measure the relative income needs of 
households of different sizes and composition…. they answer the question of how much 
income different households would need to attain the same welfare level” (Nelson, 1993 
p.471).  This relates to the case that an additional household member may raise the cost of 
maintaining household welfare but proportionately less than the increase in household size 
(Glewwe, 1991).  The easiest form of accounting for household size is the per capita approach.  
                                                                                                                                                                                    
 
49 The assumption here is that these ratios remain fairly similar across years such that they are all underreported by 
a fairly similar magnitude.  Using different inflating scalar would alter these ratios. 
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This is considered as naïve because it assigns to every household member the same welfare 
value irrespective of other differences.  This has the potential to understate the welfare level of 
larger households and overstate that of smaller households because larger households tend to 
have more children (Nelson, 1993).  This simplistic model of an equivalence scale follows the 
summary of the review by Buhmann et al. (1988) that an equivalence scale can be summarised 
as: 
 
 ( , )AE N N θθ =  (5.2) 
 
where N  is the household size (addition of adults and children) and [0,1]θ ∈  is a parameter that 
measures need elasticity.  When 1θ =  we have the case of per capita estimates while 0θ =  
implies that differences in household size is irrelevant in the analysis as ( , 0) 1AE N =  N∀ .  
Higher values of θ  imply decreases in economies of scale.  Overall this is a simplistic and 
naïve assessment of equivalence scales that does not account even for differences in the 
composition of households and disregards intra-household decision-making and resource 
allocation. 
 
Different countries have used different scales.  The OECD for instance assigns the value of 1 to 
the first adult member, 0.7 to the second adult member and 0.5 to children (Gustafsson and 
Uusitalo, 1990, Ringen, 1991, Wagstaff et al., 1999a).   
 
In the literature, there are arguments as to whether inequality and poverty estimates could be 
sensitive to the choice of adult equivalence scales (Coulter et al., 1992, Nelson, 1993, Jenkins 
and Cowell, 1994) or whether these differences could be partly associated with the data 
structure (Banks and Johnson, 1994).  While it is likely that both of these effects may impact 
on inequality and progressivity estimates, in recent times there has been increased awareness 
and recognition in the literature that household consumption varies across household members 
in such a way that the consumption of a child is considered to be worth at most that of an adult 
member.  Others even discuss this with respect to the sex of the household member (Buhmann 
et al., 1988, Lancaster et al., 1999) or differences in the age of children (McClements, 1977) or 
an income-dependent scale that accounts for whether the household is poor or rich (Aaberge 
and Melby, 1998).  These are intra-household resource allocation issues.  The main issue that 
is however largely left unresolved relates to how much less to weigh the consumption of non-
adults relative to that of adults in generating household welfare levels.  Understanding this issue 
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requires that we answer some questions such as: How is intra-household resource allocation 
conducted across households?  Is such an allocation formula or pattern invariant across 
households?  Because the answers to some of these questions are normative, the choice of an 
appropriate equivalence scale is still challenging (Deaton, 1997, Duclos and Araar, 2006) and 
as such many studies still adopt the naïve and simplistic per capita approach that follows from 
Equation (5.2). 
 
Given that there is already a recognition of the effect of the choice of equivalence scales on the 
outcome measure of interest, sensitivity analyses are used to assess the extent to which the 
results remain robust to changes in the assumptions within reasonable limits (Lancaster et al., 
1999). 
 
As a result of these considerations, household income in this study is equivalised by the adult 
equivalence scale (Deaton, 1997) represented as: 
 
 ( )
A K
AE n n θα= +  for 0 1α< ≤ ; 0 1θ< ≤  (5.3) 
 
where 
A
n  is the number of adults in the household; 
K
n  is the number of children (less than 15 
years of age), α  is the cost of children (a measure of the weight accorded to children relative to 
that accorded to adults) (Banks and Johnson, 1994, Citro and Michael, 1995) and θ  represents 
a measure of economies of scale.   
 
As noted above the choice of ‘appropriate’ parameters is fraught with practical and empirical 
challenges (Deaton, 1997).  When the value of α= 1θ = , equation (5.3) can be interpreted as 
the total household size and deflating any welfare measure by this would yield per capita 
estimates (compare with 1θ =  in (5.2)).  Similarly as 1α →  the consumption of a child is 
assumed to be almost equivalent to that of an adult while 1θ →  indicates the absence of 
economies of scale such that larger households, on average, do not live more cheaply than 
smaller households.  Deaton and Zaidi (2002) suggest that, for developing countries, the value 
of θ  should lie between 0.75 and 1 while the value of α  should lie between 0.3 and 0.5.  This 
is because of the relative importance of food in total consumption, and the limited scope for 
economies of scale.  It is important to note also that Woolard and Leibbrandt (1999) in their 
assessment of poverty in South Africa, have shown that their results are almost robust to the 
choice of parameters within these limits.   In this thesis, unless otherwise stated, household per 
adult equivalent income will be computed using the values 0.5α =  and 0.75θ =  based on 
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(Deaton and Zaidi, 2002).  The robustness of the results of the progressivity, and redistributive 
impact of health care financing to the choice of different scales within the limits noted in 
Deaton and Zaidi (2002) was later assessed. 
 
5.4  INCIDENCE ASSUMPTIONS AND PROCEDURE FOR 
EXTRACTING HOUSEHOLD HEALTH CARE FINANCING 
CONTRIBUTIONS 
 
As previously noted in South Africa health care is financed from different sources.  The major 
sources include direct out-of-pocket payments, private health insurance contributions and 
general taxes.  In 2005/2006 these make up about 14%, 45% and 40% of total health care 
financing respectively.  In order to obtain household contributions to these sources the 
information mainly on reported income and expenditure contained in the IES 2005/2006 were 
used.  In order to do this there was a need to make tenable assumptions on whom ultimately 
bears the incidence of the payments.  The assumptions, including how these components were 
extracted, are provided in detail below50. 
 
Contributions to private voluntary health insurance (called medical schemes in South Africa) 
are, for most employed individuals, shared between employees and employers.  Internationally 
it is recognised that the extent to which an employer would pass the burden of contributions 
unto employees depends on the elasticities of demand and supply of labour and other labour 
market factors (O'Donnell et al., 2008b).  While the supply of unskilled and informal labour is 
relatively wage elastic in South Africa, the supply of skilled and semi-skilled labour is relatively 
wage inelastic (de Wet a d van Heerden, 2003).  Those that purchase medical scheme cover 
are largely the formally employed skilled and semi-skilled workers who can afford to pay 
premiums.  Frequently, enrolment is a condition of employment rather than aversion to risk 
(Ataguba and Goudge, 2012). Though there are recent efforts to provide health insurance 
cover for government employees, especially those in lower cadres through the Government 
Employees Medical Scheme (GEMS)51 (McLeod and Ramjee, 2007), enrolment was not 
widespread during the time the IES 2005/06 data was collected and as such members of 
medical schemes are largely skilled and semi-skilled workers with formal employment.  In this 
                                                          
50 A summary of this is also contained in Table 5.5. 
51 GEMS was only registered in 2005 and became operational in 2006 (McLeod and Ramjee, 2007). 
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study therefore the assumption is that because the supply of labour (skilled and semi-skilled) is 
relatively inelastic, the possibility of shifting the burden unto the employee is very high.  It was 
assumed that the entire burden is borne by the employee.  In practice the basis for this 
assumption is that although employers may claim that they provide employees additional 
benefits related to the contributions they make on their behalf, the reality is that most 
employers in South Africa operate on a total ‘cost to company’ basis.  Therefore they are able 
to shift their part of the contribution unto employees by adjusting the salary component that 
accrues to the employee.  This is so because when employees choose a low cost medial scheme 
option, their salary component increases accordingly (Borghi et al., 2009).  This assumption is 
also in line with other international studies (see for example Wagstaff and van Doorslaer, 1992, 
1997, Wagstaff et al., 1999a, Bilger, 2008, O'Donnell et al., 2008a).  Therefore, for each 
household, the sum of employers’ and employees’ contributions is taken to represent the 
burden that the household bears. 
 
The assumption about the distribution of out-of-pocket payments burden is relatively 
straightforward.  These payments are assumed to be borne entirely by the consumer.  This 
assumption has also been used internationally in the assessment of equity in health care 
financing (Castano et al., 2002, Bilger, 2008, Yu et al., 2008).  Out-of-pocket payments were 
obtained as the sum of money spent on co-payments, medical services (including consultation 
with general practitioners, specialists, etc.), dental services, medical analysis laboratories and x-
ray services, services of medical auxiliaries, hospital service fees, therapeutic appliances and 
equipment, medicines and pharmacy fees, traditional healers’ fees, and other related medical 
products and service fees that are not reimbursed by any insurance scheme. 
 
In South Africa while general taxes are not collected for the sole purpose of financing health 
care, a proportion of the revenue is allocated to the health sector (11.55% in 2006) (National 
Treasury, 2007).  This is the proportion that is of relevance in this thesis.  Because tax revenue 
forms an integrated pool of funds, a tenable assumption is that an equal proportion (i.e. 
11.55%) of each tax category is allocated to the health sector.  The following categories of taxes 
that when combined account for over 90% of total tax receipts in South Africa: personal 
income tax, corporate income tax, value-added tax, excise taxes, and fuel levy were considered.   
 
The cardinal rule in the assessment of incidence is that “only individuals can bear the burden 
of taxation and that all tax burdens should be traced back to individuals.” (Auerbach, 2006 
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p.2).  Therefore assumptions are required in order to trace tax liability back to individuals.  
Individuals here could represent consumers, income recipients, labour and capital owners, etc.   
For the general taxes in South Africa, several assumptions on tax shifting or incidence are made 
depending on the type of tax involved.  The process can be very complex and uncertain 
(Musgrave, 1985) especially for indirect taxes and corporate income tax (Musgrave, 1985, 
Kotlikoff and Summers, 1987, Martinez-Vazquez, 2001, Blackman et al., 2010) as this depends 
on the conditions of demand and supply in different markets (Musgrave, 1985).  The 
regressivity or progressivity of a tax system could be altered greatly by changing the assumptions 
made about tax shifting (Shah and Whalley, 1991).  A classic assumption that most tax 
incidence studies, especially in developed economies, have adopted is based on Pechman and 
Okner (1974). Here income taxes are assumed to be borne by the income recipient while 
indirect taxes are shifted forward unto consumers.  Tax incidence analyses have also been 
conducted under a general equilibrium framework (Harberger, 1962, McLure, 1975, Fullerton 
and Heutel, 2007).  Under this framework changes in consumer and producer prices of all 
goods and services in the economy that are associated with the imposition of tax are used to 
assess the changes in consumers’ welfare that results from such changes (Blackman et al., 
2010).  In this thesis a partial equilibrium approach to incidence analysis is used with several 
assumptions on tax shifting.  These assumptions are extensively discussed below. 
 
In general, it is natural to assume that employees or income recipients bear the burden of 
personal income tax (Shah and Whalley, 1991).  This assumption generally leads to progressive 
incidence largely because personal income tax rates (average or marginal) are structured 
progressively.  In this thesis, the distribution of the burden of personal income tax is assumed 
to rest with the employee or the recipient of income.  To extract an individual’s total personal 
income tax liability two variables were considered from the IES – reported pay-as-you-earn 
(PAYE) and standard income tax on employees (SITE) – the sum of which should normally 
equal an individual’s total personal income tax liability.  From the IES, these variables were 
only recorded at household level and not at individual level.  Again there was an indication of 
gross underreporting when compared with the figure on total revenue from this tax reported by 
the National Treasury.  For this reason, personal income tax liability was computed through 
gross and taxable income calculated for all adult individuals from their reported income.  
Following this approach the total personal income tax liability extracted came up to about 90% 
of that reported by Treasury.  Based on the components of income tax in South Africa, gross 
income was computed as the sum of salaries and wages received within the period of 
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assessment (this includes overtime, bonuses, cash allowances in respect of transport, clothing, 
and so on); income from business or professional practice/activities of farming; income from 
letting of fixed property; royalties; interests received and/or accrued on deposits, loans and 
savings certificates; dividends received on shares; and receipt of pension.  To generate taxable 
income it was taken into account that natural persons under 65 years (65 years or over) of age 
are exempt from tax on interest and dividends up to R15,000 (R 22,000) per annum.  Foreign 
dividends have a very low exemption limit but it was difficult to distinguish these from the 
dataset52.  From the taxable income, the 2005/2006 tax table contained in Table 5.2 was applied 
using the tax thresholds and accounting for tax rebates.  A household’s total personal income 
tax liability was computed by summing up all tax liabilities of adult individuals in the household 
that are subject to personal income tax. 
 
Table 5.2: Income tax rates, rebates, and thresholds in South Africa (2005/06 assessment year) 
Taxable income (South African Rand)† Rates of Tax (South African Rand) 
 < 80 001 18% for each R1 
 80 001 – 130 000 14 400 + 25% of the amount above 80 000 
 130 001 – 180 000 26 900 + 30% of the amount above 130 000 
 180 001 – 230 000 41 900 + 35% of the amount above 180 000 
 230 001 – 300 000 59 400 + 38% of the amount above 230 000 
 > 300 000 86 000 + 40% of the amount above 300 000 
Rebates (Individuals only)  
 Under 65 years (primary) R6 300 
 65 years and older (secondary) R4 500 
Tax Thresholds  
 Under 65 years R35 000 
 65 years and older R60 000 
† note that the nominal exchange rate in 2006 was $1 = R6.5 
Source: National Treasury (2006) 
 
While there is fairly little disagreement with the incidence assumptions of personal income tax, 
major areas of disagreements relate to some indirect taxes and corporate income tax.     
Corporate income tax is generally regarded as one of the most difficult taxes to allocate 
(Auerbach, 2006).  It may be shifted ‘forward’ to consumers in the form of higher prices with a 
resulting regressive pattern or may sometimes be shifted ‘backward’ to recipients of capital 
income, in which case the tax is progressive (Shah and Whalley, 1991 p.536).  Such shifts 
generally alter prices and returns on factors of production (Kotlikoff and Summers, 1987, 
                                                          
52 Also contributions to medical schemes should normally be deducted from gross income before applying the tax 
rates.  However the dataset does not allow for such deductions.  This is because contributions to medical 
aid/schemes were collected at the household level and not at the individual level.  This may likely inflate the 
personal income tax liability computed for each individual. 
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Martinez-Vazquez, 2001).  While it is relatively easier to assume that the statutory burden is 
borne by the firm upon which it is initially levied, it is very difficult to conjecture the 
distribution of the final economic incidence.   
 
There are controversies on the extent to which the tax can be shifted forward unto consumers 
or backwards on capital owners or on labour (Musgrave, 1985).  These controversies 
sometimes mean that some tax incidence studies do not include it or are silent on its treatment 
(van Doorslaer et al., 1999, Younger et al., 1999, Simkins et al., 2000, Auerbach, 2006).  To 
obviate this, Harberger (1962) was the first to use general equilibrium analysis to study the 
incidence of corporate income tax in the context of the United States.  While it was generally 
believed that the bulk of corporate income tax burden is shifted forward unto consumers, 
Harberger (1962) though assuming that corporate income tax is the only tax in the system, 
showed that in the context of the United States capital seems to bear the bulk of the burden.  
The general equilibrium approach has continued to gain considerable attention among 
economists.  However it relies on multiplicities of assumptions about the functioning of the 
economy that could also alter results.  McLure (1975 p.128), while advocating for the use of 
general equilibrium models, argues that the standard analysis as opposed to general equilibrium 
analysis may be adequate and prove to be “extremely useful and illuminating under the proper 
circumstances, … if handled with extreme care.”  The same can be said of the general 
equilibrium analysis. 
 
The general assumptions that follow from the traditional approach are related to the pricing 
policies that exist across sectors of the economy.  In competitive markets there is a greater 
possibility that corporate income tax would be shifted more unto capital income (e.g. 
shareholders, contributors to pension funds, etc.) while consumers may bear the greater 
burden in the case of monopoly or oligopoly (see for instance Musgrave et al., 1951).  This 
requires an understanding of the underlying market structure in different sectors of the 
economy.  Most studies in developing countries usually assume that 50% of the burden of 
corporate income tax is shifted forward unto consumers while 50% is shifted backwards unto 
capital; or different complementary shares (Huang, 1976).  These assumptions are used mainly 
because of the difficulty in specifying the exact extent of pricing in different markets.  A very 
useful measure of business concentration used in the literature is the Hirschman-Herfindahl 
Index (HHI) (Rosenbluth, 1955, Hirschman, 1964).  This index indicates the market structure 
of industries in a country.  
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Specifically HHI indicates how far the industry is from perfect competition or monopoly.  
Theoretically the index ranges from 0 to 1.  Zero indicates perfect competition while 1 
indicates monopoly and it can be generally characterised as follows: (0 – 0.25) for weak, (0.25 – 
0.50) for moderate, (0.5 – 0.75) for fairly strong and (0.75 – 1.00) for very strong with regard to 
how close the industry is to being a monopoly (Djolov, 2009).  To date no study on corporate 
income tax has used this to underlie assumptions about the distribution of tax burden. 
 
In the case of South Africa the Herfindahl index has recently been computed as contained in 
Table 5.3.  This shows that between 2003 and 2006 there are general tendencies that 
manufacturing industries are characteristically leaning towards competition or oligopoly.  For 
instance in 2006 the index averaged 0.37 with the market for beverages recording a value 
greater than 0.6.  This trend is fairly consistent across the years.  The implication of this is that 
part of the burden of corporate income tax is likely shifted forward unto consumers and others 
to capital owners.  While this can be deduced, the exact extent of the split is still difficult to 
ascertain.  Further, company income taxation in South Africa is very complex.  Smaller 
companies are taxed differently from larger ones.  There is also a special type of company 
income tax called the Secondary Tax on Companies (STC).  This is based on net dividends 
(dividends declared less all dividends receivable during a dividends cycle).   In general, the 
normal tax rate on companies is 29% of declared incomes and the STC is 10% of the net 
dividends.  Micro or small businesses have graduated tax rates ranging from about 1% to 7%.  
Because the STC component works via dividends, and the general company tax works via 
declared incomes, again there is an indication that the burden could be shared by shareholders 
and consumers.  Given these complications and the average Herfindahl index value of 0.37 (in 
2006), it was assumed that the split between capital owners (shareholders, contributors to 
pension, etc.) and consumers would be in the neighbourhood of 40% and 60%53.  Capital 
owners were identified as those who report dividends and contributions to investment.  
Reported corporate income tax revenue obtained from National Treasury was then 
apportioned to consumers and capital owners accordingly. 
                                                          
53 Unless otherwise specified, the 40:60 split respectively between consumers and capital owners was used in this 
thesis.  Though there is no direct mathematical relationship between the Herfindahl index and the proportions 
used to split the burden, the 40:60 split was used because the Herfindahl index value of 0.37 leans more towards 
competition than monopoly.  In addition to this, sensitivity analyses were conducted to assess the impact of the 
choice of the split on robustness of the results.  The two extreme conditions (i.e. where the entire burden is borne 
by consumers and where the entire burden is borne by capital owners) were included in the sensitivity analysis. 
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Table 5.3: Herfindahl Index, Ratio for South Africa (2003 - 2006) 
Category 2003 2004 2005 2006 
Food products 0.4449 0.4503 0.4479 0.4476 
Beverages 0.5843 0.6212 0.6076 0.6145 
Tobacco 0.6476 0.2442 0.3324 0.3693 
Textiles 0.2413 0.1761 0.1432 0.1835 
Wearing apparel, except footwear 0.2909 0.2929 0.2496 0.2924 
Leather and fur products 0.2066 0.3640 0.3149 0.3035 
Footwear, except rubber or plastic 0.1920 0.2004 0.2046 0.3341 
Wood products, except furniture 0.3861 0.1946 0.1626 0.3300 
Furniture and fixtures, excluding metal 0.2633 0.2076 0.2062 0.2264 
Paper and products 0.4950 0.4407 0.5356 0.5158 
Printing and publishing 0.3714 0.3004 0.2982 0.3283 
Industrial chemicals 0.5372 0.5153 0.4988 0.4969 
Other chemicals 0.4014 0.3877 0.3407 0.3664 
Petroleum and related products 0.2914 0.3665 0.2569 0.2106 
rubber products 0.3835 0.5053 0.4268 0.4594 
Plastic products 0.3574 0.2560 0.2383 0.2031 
Non-metallic mineral products 0.4364 0.3514 0.3379 0.3251 
Glass and products 0.5689 0.5442 0.5309 0.5483 
Iron and steel 0.5797 0.6425 0.6051 0.6006 
Non-ferrous metals 0.5495 0.4997 0.4881 0.5261 
Fabricated metal products 0.2966 0.3270 0.2695 0.1852 
Non-electrical products 0.3622 0.3897 0.3290 0.2388 
Electrical products 0.3557 0.2457 0.2350 0.2561 
Transport equipment 0.5684 0.5389 0.5114 0.5526 
Professional and scientific equipment 0.3832 0.1360 0.1503 0.2141 
Other manufacturing industries 0.4408 0.3951 0.2266 0.3252 
Manufacturing (average) 0.4122 0.3716 0.3462 0.3681 
Source: Djolov (2009). 
 
Value-added tax was introduced in South Africa in 1991 to replace the general sales tax and the 
rate increased from an i itial 10% to 14% (in 1993) on all standard rated goods and services 
including certain imports (Go et al., 2005).  VAT is often regarded as a regressive form of 
taxation and this has been shown in the context of South Africa (Fourie and Owen, 1993, Sahn 
and Stifel, 2003, Go et al., 2005).  Because VAT is a tax, not on intermediate goods but on the 
final value-added, the most common assumption is that the burden is passed onto the final 
consumer.  This assumption is used in this thesis to allocate the burden of VAT.  Certain 
category of goods and services are VAT-exempt or zero rated (i.e. final consumers do not 
explicitly pay VAT on them).  Domestic VAT-exempt goods and services include residential 
accommodation rentals, educational services, medical services at public facilities, fee-free 
financial services, and public road and rail services while zero-rated goods and services include 
major items consumed by the poor such as brown bread, lentils, beans and other legumes, 
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maize meal, rice, fresh vegetables, eggs, milk and fresh fruits.  In South Africa total VAT 
revenue is composed of domestic and customs related VAT.  The domestic VAT relates to 
that described above.  The customs-related VAT is imposed on certain goods imported into 
South Africa.  This includes imports made by ordinary individuals, firms and organised groups.  
In the 2005/06 assessment year customs-related VAT accounted for about 30% of total VAT 
receipts.  There are also items exempted from the customs-related VAT and these include 
mainly those imported by individuals such as wines, perfumes, cigarettes, and some used items 
subject to some quantity limits.  Foreign nationals on short visits to South Africa can reclaim 
VAT payments on certain unused items. 
 
A household’s VAT liability was estimated from household reported expenditure on items that 
are standard rated excluding exempted and zero rated items.  Basically to obtain the VAT 
liability of household i (
i
VAT ), household expenditure items that are standard rated are 
summed together (
j j
g∑ ) then the VAT contribution is obtained as: 
 
 
i
VAT = (0.14 / 1.14)
j j
g∑ = 0.123
j j
g∑  (5.4) 
 
Excise taxes, excluding fuel levy, are imposed on certain locally manufactured goods and their 
imported equivalents.  These items include tobacco products, liquor (spirits) products, 
traditional African beer, malt beer, wine and other fermented beverages54.  The major 
assumption is that excise taxes are shifted forward on to consumers in the form of higher prices 
(Shah and Whalley, 1991, Cook and Moore, 1994, Gemmell and Morrissey, 2005).  There are 
disagreements on this (Shah and Whalley, 1991), and what happens in practice is likely to be in 
part a function of the existing market structure (Barde and Braathen, 2005).  In this thesis it was 
assume that the burden of all the excise taxes is borne entirely by the consumers.  This 
assumption has recently been used to assess the progressivity of alcohol taxes in South Africa 
(Ataguba, 2012a) and is consistent with that used internationally.  Items subject to excise tax are 
taxed at different rates.  In the 2005/06 assessment period the rates range from R0.08/litre of 
traditional beer, R1.68/litre for beer, R1.41-R3.88/litre of wine, to R50.42 per litre of absolute 
alcohol (i.e. R20.17/litre of spirits55) (National Treasury, 2006).  Cigarettes and related products 
are levied as a specific tax of 52% on the retail price of the product. 
                                                          
54 Soft drinks were not included as excise tax on soft drinks in South Africa was removed in 2002. 
55 This is assuming an average alcohol content of 40% per volume. 
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Total Excise tax liability for household i  (
i
E ) is calculated based on reported household 
expenditure on goods and services where these taxes are applicable: 
 
 
cigarette productswine, beer, spirits
( / ) 0.52 ( )
i j j j lj l
E c p r c= ⋅ +∑ ∑

 for each i (5.5) 
 
where 
j
c  is the household expenditure on commodity type j ; 
j
p  is the average price per litre 
of commodity type j ; 
j
r  is the excise tax rate for commodity type j ; and 
l
c  is the pre-VAT 
cost of the cigarette product.  Average prices used were based on the Consumer Price Index 
(CPI).  The actual prices used in the construction of the national and regional CPI for 
2005/2006 are not available.  These prices have been published regularly by Statistics South 
Africa until 2000.  From 2001 only the adjusted price index is available.  Prices for 2005/06 
were obtained from the 2005/06 CPI and the actual prices reported in 2000. 
 
Fuel taxes have both direct and indirect effects (Mabugu et al., 2009, Blackman et al., 2010) 
which is the product of linkages between sectors in the economy.  The direct effect of fuel tax is 
borne by those who spend directly on fuel (e.g. diesel, gasoline, kerosene, etc.) while indirect 
effects come from those who either spend on commercial transportation or through the 
purchase of goods and services produced using some form of fuel energy as an intermediate 
input, or where intermediate inputs are produced using fuel energy.  By spending on these 
goods and services, households are contributing to fuel tax revenue indirectly.  Many studies on 
fuel tax incidence focus on the direct aspects and ignore the indirect effects (see for example 
Poterba, 1991, Walls and Hanson, 1999) primarily because of the difficulty in estimating the 
indirect effect through household consumption and public transportation (Blackman et al., 
2010).  Others have attempted to include the indirect effects either through partial equilibrium 
analysis (Blackman et al., 2010) or some form of general equilibrium framework (Mabugu et 
al., 2009).  In the case of South Africa, the fuel levy is paid by both direct (private transport 
owners) and indirect users (commercial transport users and consumers of manufactured 
products) of fuel (Mabugu et al., 2009).  While the burden of direct payments is concentrated 
on the richest population, indirect burdens are concentrated on the poorer groups (Mabugu et 
al., 2009) that rely more on public transportation.  In this thesis, for direct users it was assumed 
that the burden is passed onto the consumer.  For commercial transport users, even though 
there are some forms of public transportation such as buses and trains that are subsidised by 
the government, it is assumed that commercial transport operators are able to pass this forward 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
125 
 
unto the consumers in the form of higher transport fares.  For the fuel levy component 
attributable to other indirect fuel users (i.e. through the consumption of manufactured goods), 
based on international practice, it is assumed that demand for most of these goods are relatively 
inelastic (Blackman et al., 2010) hence the fuel tax is passed forward to consumers in the form 
of higher prices resulting from increased cost of production.  Even in a general equilibrium 
framework (Mabugu et al., 2009) a similar assumption is implicit in the Social Accounting 
Matrix used. 
 
Fuel levy in South Africa is imposed on specific ‘fuel’ goods including petrol (leaded or 
unleaded), illuminating kerosene, and diesel.  Apart from international movements in oil price, 
fuel tax56 is a major contributor to increases in the fuel pump price in South Africa (Mabugu et 
al., 2009).  In the 2005/06 assessment period the rates are: R1.27/litre for petrol and R1.11/litre 
for diesel. 
 
Total fuel levy liability for a household is the sum of direct and indirect liabilities estimated 
from reported household expenditure.  Total fuel levy liability by direct users is calculated 
directly from reported expenditure (see Blackman et al., 2010 for a similar procedure) on fuel 
as: 
 
 ( / )a
i j j j j
F c p r= ∑ ⋅  for each i (5.6) 
 
where 
j
c  is the household private expenditure on the fuel type j ; 
j
p  is the price per litre of 
fuel type j ; and 
j
r  is the fuel levy rate for fuel type j .  Because the survey did not distinguish 
petrol from diesel, the average levy and price was used for 
j
r  and 
j
p .   
 
For commercial transport users, fuel levy was estimated accordingly as: 
 
 ( / )b
i
F h r c q∗= ∑ ⋅  for each i (5.7) 
 
where c  is household i ’s expenditure on commercial transportation; q∗  is the average cost of 
transportation per kilometre (q ) divided by four57; h
 
is the estimated rate of fuel consumption 
per km; and r  is the average fuel levy rate of diesel and petrol.  Two difficulties were 
                                                          
56 It is important to note that the price of fuel is composed of many parts.  Fuel levy is only one of such 
components. 
57 Here four passengers were assumed to be the average number of passengers travelling per kilometre.    
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encountered here.  One is determining, from the dataset, the type of fuel used by every mode 
of transportation and the other is average fuel consumption rate of each mode of 
transportation.  With regard to these and particularly the latter, the average fuel consumption 
rate available from an external study (Prozzi et al., 2002) was used.  The values of h  and q  are 
contained in Table 5.4.  
 
Table 5.4: Average cost of transportation and fuel consumption 
Parameter Value 
Public mode of transportation* (q ) 180 cents/km (in 2006 prices) 
Fuel consumption (average of all modes)† (h ) 0.2124 litres/km 
* Obtained from the prices used in computing consumer price indices. 
†
 Obtained from Prozzi et al. (2002). 
 
The fuel levy component attributable to other indirect fuel users (i.e. through the consumption 
of manufactured goods) was estimated as the difference between total fuel levy revenue 
reported by the National Treasury and the amount accounted for by direct and commercial 
transport users calculated from the IES dataset.  This was allocated to households based on 
their relative share in expenditure on manufactured commodities. 
 
A brief summary of the methods used in estimating each component of the health care 
financing system is contained in Table 5.5. 
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Table 5.5: Summary of the computation methodology for each component of health care funding 
Component Share in Total Health 
care financing 
Ratesa 
 
Computation Technique 
Taxes 40.41%   
 Personal Income Tax 12.1% 18-40% depending on income level 
plus flat rate contribution as a function 
of income. 
0% tax for incomes below R35,000 for 
individuals below 65 years and 
R60,000 for individuals 65 years or 
older. 
A rebate of R6,300 and R4,500 for 
individuals below 65 years and 65 
years or older respectively. 
Apply the appropriate tax thresholds, tax rate and rebates to the gross 
income of individuals within each household within the taxable range 
 Corporate Income Tax 10.1% Mainly 29% Apportioning total corporate tax receipts reported by South African 
Treasury to households based on different assumptions of tax shifting in 
terms of percentage borne by shareholders (identified as those who 
report earning dividends) and the rest by households through 
consumption.  Two extreme scenarios were initially considered – that 
shareholders/capital owners bear the entire burden of the tax, and that 
consumers bear the entire burden.  Based on the reported Herfindahl 
index value of 0.37, the following were considered: (40%:60%), 
(50%:50%), and (60%:40%) as plausible split of the burden respectively 
between consumers and capital owners in each scenario.  In the general 
results presented the 40%:60% split was used but also sensitivity analysis 
was performed to test the robustness of the results to changes in these 
assumptions.  Within these neighbourhoods, the results were robust. 
 Value-Added Tax (VAT) 10.9% 14% on standard rated goods and 
services 
The VAT rate is applied to expenditure on goods and services that are 
standard rated, i.e. excluding the zero-rated and exempted goods. 
 Fuel Levy 2% R1.27/litre for petrol and R1.11/litre 
for diesel 
Since fuel is consumed by households (personal or commercial 
transportation) as well as corporate or industrial users, estimation 
involved a process of generating the component attributable to 
commercial transport users, personal transport users and users in 
businesses.  It was assumed that the fuel levy is shifted to consumers 
reporting expenditure on minibus taxis, buses and other types of 
commercial transport.  Fuel tax accruing to businesses and corporate 
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Component Share in Total Health 
care financing 
Ratesa 
 
Computation Technique 
users is also assumed to be passed forward onto consumers.  Because 
the component attributed to corporate or industrial users could not be 
directly estimated from the dataset, it was assumed that the difference 
between the fuel levy component accounted for by private and 
commercial transport users and that reported by National Treasury is 
attributable to industrial users.  
 Excise Tax 1.5% 52% of retail price for cigarettes 
R1.68/litre for beer 
R0.08/litre of traditional beer 
R1.41-R3.88/litre of wine 
R20.17/litre of spiritsb 
For cigarettes and related products, the tax rate was applied to the 
expenditure on cigarette products.  For beer, wine and spirits, reported 
expenditure on these products was translated into estimated quantities 
(litres) using average retail prices; the rate per litre was then applied. 
 Others 3.7% Includes taxes on property and 
unidentified levies, stamp duties and 
fines, air departure tax and skills 
development levy. 
Not estimated 
Health Insurance 45.27%   
 Medical Schemes (Private) 45.27% - Expenditure on medical scheme premiums by households was 
combined with employers’ contribution on behalf of members of the 
household.  
Out-of-pocket (OOP) payment 14.32%   
 OOP payments 14.32% - Household expenditure on medicines, consultations, treatments and 
procedures were summed. 
a This applies to the taxes in the 2005/2006 assessment year. 
b assuming 40% alcohol per volume 
Note: IES – Income and Expenditure Survey. 
Source(s): Many sources including National Treasury (2006) and McIntyre et al. (2007). 
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5.5  ADJUSTMENTS AND BENCHMARKING OF EXTRACTED 
FINANCING COMPONENTS 
 
As noted earlier, only 11.55% of general taxes were allocated to the health sector and this is the 
only portion that was relevant in the analysis of tax-related health care financing.  Before 
extracting this proportion, it is important that the dataset is benchmarked to reflect tax receipts 
during the assessment period.  This method of adjustment has been outlined in Borghi et al. 
(2009).  For the various components of tax, the aggregate tax extracted from the IES taking into 
account the sampling weights was compared with total tax receipts reported by National 
Treasury.  In all cases the IES underreported total tax receipts. This was particularly the case 
for value-added tax.  Extracted value-added tax amounted to about 40% of total VAT receipts 
indicated by National Treasury58.  Personal income tax and excise taxes were very close.  
Extracted personal income tax accounted for about 90% of the am unt indicated by National 
Treasury while excise taxes accounted for over 94%.  Private health insurance contributions 
were also very close to the aggregate figure.  The aggregate figure was obtained from the annual 
report of the Council for Medical Schemes (Council for Medical Schemes, 2006).  Over 83% 
of the national aggregate was extracted from the dataset.  In all these cases to ensure that the 
dataset is benchmarked to the 2005/2006 assessment year, the various components were 
adjusted accordingly as: 
 
 ( )k
Adj i i i
T D f T= ∑ ⋅ +   for each k  (5.8) 
 
where k
Adj
T  is the total adjusted k  payment variable (e.g. private insurance, personal income tax, 
etc.), D  is the deficit to be allocated, 
i
f  is household i ’s weighted relative frequency of the 
payment variable 
i
T .  The term 
i
D f⋅  here is the adjustment or inflation factor.   
 
While it is relatively easy to obtain aggregates for private insurance contributions from the 
Council for Medical Schemes and even taxes from National Treasury, it is difficult to obtain 
equivalent aggregates for out-of-pocket payments.  This is because there is no entity that keeps 
account of such payments.  To arrive at fairly accurate aggregate, information were drawn from 
different sources.  If the sum of general taxes, private insurance and out-of-pocket payments 
                                                          
58 Notice that the underreporting of food expenditure noted earlier imparted on the proportion of VAT liability 
extracted from the dataset.  This is because VAT was computed on the unadjusted food expenditure. 
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account for close to 100% of total health care financing, based on their relative contributions, 
out-of-pocket payments can be computed as the residual.   This ‘residual’ is taken as the global 
figure.  To adjust total out-of-pocket payments, user fee revenue was obtained for all public 
health facilities across all provinces in South Africa and co-payments made by members of 
private insurance schemes.  The total hospital user fees revenue was used as an estimated value 
of user fees received (i.e. out-of-pocket payments to public sector providers).  All public health 
care out-of-pocket payments from the IES were then added up and apportioned to households 
the difference between that obtained from the IES and that obtained as user fees from public 
hospitals.  The reported out-of-pocket payments by scheme members based on the IES was 
very close to that obtained from the administrators of the largest medical schemes in South 
Africa so there was no specific adjustment made for this component.  Specifically it was 
observed that out-of-pocket payments to public service providers were underreported by 
37.54% and this was used to adjust that component accordingly.  To double-check, total out-of-
pocket payments from the IES were obtained after this adjustment and compared with that 
based on the ‘residual approach’ and the figures were very similar.  As a result no further 
adjustment was made. 
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Chapter 6  
 
 
 
EMPIRICAL ASSESSMENT OF THE INCIDENCE OF HEALTH CARE 
FINANCING IN SOUTH AFRICA 
 
 
 
6.1  INTRODUCTION 
 
This chapter provides an in-depth empirical analysis of the incidence of health care financing in 
South Africa.  Each source of health care financing and overall health care financing is 
investigated.  The methodology used includes simple descriptive presentation of the incidence 
of health care payments, the Kakwani index of progressivity and stochastic dominance tests.  
Robustness and sensitivity analyses were also performed to assess the sensitivity of the results to 
assumptions made about the equivalence scale parameters, shifting assumptions about 
corporate income tax and choice of parameters of aversion to inequality.  Results from this 
chapter are also discussed in the light of international evidence and health care financing 
challenges in South Africa. The discussions in this chapter centre on the ability to pay principle 
earlier introduced in Chapter 3.  Relative progressivity is therefore assessed in relation to 
households’ ATP. 
 
 
6.2  OVERVIEW OF THE METHODOLOGY 
 
Under the methodological review chapter (Chapter 4) the various methods that can be used to 
assess progressivity of health care financing are reviewed.  Irrespective of the choice of method, 
three broad conclusions can be deduced from the assessment of progressivity.  Health care 
financing could be progressive, regressive or proportional.  In this chapter, to investigate the 
incidence of health care financing in South Africa, the first step was to divide the entire sample 
into five equivalised income quintiles and show each quintile’s share of income spent on health 
care through taxes, out-of-pocket payments, private health insurance and overall health care 
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financing.  This can be denoted as the quintile’s payment ratios (an analogue of the average tax 
rate).  If we denote each quintile’s income and payment as 
i
x  and 
i
T  respectively, then 
progressivity can preliminarily be assessed by looking at how ( / )
i i
T x  varies with 
i
x .  As 
illustrated in Equation (3.1) a positive (negative) slope would imply a progressive (regressive) 
relationship because payments are an increasing (decreasing) proportion of incomes.  Secondly 
Kakwani indices were obtained for each of the financing mechanisms and overall health care 
financing.  The Kakwani index was computed using DASP software59 (Araar and Duclos, 
2009a, b) as the difference between the concentration index of payment (
T
C ) and the Gini 
index of income distribution (G ).  As noted earlier when the concentration index of payment 
exceeds (is less than) the Gini index of income distribution, the payment schedule is described 
as progressive (regressive).   
 
The Gini index was computed as: 
 
 ˆ ˆ1 ( / )G ξ µ= −  (6.1) 
 
where ξˆ = ( )2 2 21 11 (( ) ( ) ) / ( )
n
i i ii
V V V x+= −∑ ; 1
n
i h h
V w
=
= ∑  and 
1
x ≥
2
x ≥ ≥
1n
x
−
≥
n
x .  The vector 
=x
1
[ ,x
2
, ,x … ]
n
x  represents a vector of per adult equivalent incomes while the vector =w [ ,
i
w
2
, ,w … ]
n
w  represents the sampling weights. µˆ  is the weighted average of per adult equivalised 
incomes. 
 
Analogously the concentration index for the health care payment variable T  was computed as 
follows using the vector of per adult equivalent incomes as the ranking variable. 
 
 ˆ ˆ1 ( / )
T T T
C ξ µ= −  (6.2) 
 
where 
Tˆ
µ  is the weighted average of T ; ˆ
T
ξ = ( )2 2 21 11 (( ) ( ) ) / ( )
n
i i ii
V V V t+= −∑ ; and 1x ≥ 2x ≥ ≥
1n
x
−
≥
n
x . 
 
From equations (6.1) and (6.2) Kakwani index of progressivity (
K
pi ) for the health care 
payment variable T  is obtained as: 
 ˆ ˆˆ ˆ( / ) ( / )
K T T T
C Gpi ξ µ ξ µ= − = −  (6.3) 
                                                          
59 DASP stands for Distributive Analysis Stata Package.  This software is developed by Duclos and Araar and it is 
freely available (http://dasp.ecn.ulaval.ca/index.html). 
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where 0
K
pi >  represents a progressive health care financing mechanism; 0
K
pi <  a regressive 
mechanism; and 0
K
pi =  a proportional financing mechanism.  The standard error for this 
index was obtained analytically using the DASP software (Araar and Duclos, 2009b) accounting 
for both the sampling design features of the IES 2005/06 survey (discussed in Chapter 5) and 
the dependence of the concentration and Gini indices obtained from the same dataset. 
 
While the Kakwani index of progressivity is a summary index, it does not provide a full picture 
of the extent of progressivity across the entire income distribution percentiles.  In order to show 
this the difference between the Lorenz curve and concentration curve coordinates was 
computed and plotted at different percentiles of per adult equivalent income distribution with 
their respective standard errors.  This is the visual analogue of the dominance test between the 
concentration curve and the Lorenz curve (income distribution).  As shown in  Figure 6.1, 
when the difference between the Lorenz curve coordinate at percentile p  (i.e. ( )L p ) and the 
concentration curve coordinate at the same percentile ( ( )C p ) is positive (i.e. ( )L p > ( )C p ) the 
financing mechanism is progressive at percentile p  and the Lorenz curve dominates the 
concentration curve at the same percentile point.  A regressive relationship occurs when ( )L p <
( )C p  such that the Lorenz curve is dominated by the concentration curve at percentile p .  
When both the concentration curve and the Lorenz curve coincide such that ( )L p = ( )C p , the 
relationship at percentile p  is said to be proportional.  Statistical significance of these 
differences across percentile points was assessed using DASP software (Araar and Duclos, 
2009a).  A 95% confidence interval was constructed and plotted around each progressivity 
curve. 
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Figure 6.1: Progressivity and regressivity illustrated using the progressivity curve 
 
 
A formal test of stochastic dominance was also performed to determine whether the Lorenz 
curve dominates the concentration curve (i.e. a progressive relationship) or vice versa (i.e. a 
regressive relationship) (Bishop et al., 1994, Davidson and Duclos, 1997, Sahn et al., 2000, 
Duclos and Araar, 2006).  We can state a sufficient condition for stochastic dominance of the 
concentration curve ( ( )
T
C p ) by the Lorenz curve ( ( )L p ) as:  
 
 ( ) ( )
i T i
L p C p≥   [0, ( )]
i
p F λ+∀ ∈  (6.4) 
 
where ( )F λ+  is the cumulative distribution of individuals/households ranked by per adult 
equivalent income.   
 
If the inequality in (6.4) holds up until λ = +∞  then we can conclude that there is stochastic 
dominance between the Lorenz curve ( )L p  and the concentration curve ( )
T
C p
i
p∀ ∈ [0,1] .  
Therefore the health care financing mechanism T  is, weakly speaking, everywhere progressive.   
Strict progressivity will require that ( )
i
L p > ( )
T i
C p  
i
p∀ ∈ [0,1] .    
 
Generally, the same procedure can be used to test the stochastic dominance between two 
curves (e.g. two concentration curves).  If we denote two curves A and B as AC  and BC  
respectively then the distribution represented by AC  dominates that by BC  if ( )A
i
C p ≥ ( )B
i
C p  
( ) ( )L p C p−  
0 
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i
p∀ ∈ [0,1] .  This procedure imposes strict constraints on the assessment of stochastic 
dominance especially at the tails of the distribution (Sahn et al., 2000) which could exhibit 
‘noises’.  In empirical application, therefore, equation (6.4) is applied on the percentile range 
[0.05, 0.95].  
 
I use the multiple comparison approach (MCA) to stochastic dominance to assess dominance 
between curves (Dardanoni and Forcina, 1999).  The procedure has been applied in related 
research (see for example Wagstaff et al., 1999b, O'Donnell et al., 2008a, O'Donnell et al., 
2008b).  Under this procedure 
i
p (percentile) in equation (6.4) is replaced with 
i
q (quantile 
points) and stochastic dominance is evaluated in the same manner.  19 equally spaced quantiles 
were used after restricting the percentile range to [0.05, 0.95].  However, in comparison to the 
strict criteria, using the MCA runs the risk of inferring dominance results too often. 
 
As noted earlier, three broad health care financing mechanisms were considered – general 
taxes, out-of-pocket payments and private health insurance.  For general taxes two broad sub-
groups were created (i.e. direct and indirect taxes) that aggregates the components that they are 
made up of.  Direct taxes comprise personal income tax and corporate income tax while 
indirect taxes comprise value-added tax, excise taxes and fuel levy.  Chapter 5 (the detailed 
methodology chapter) contains an in-depth explanation on how these were estimated and 
extracted from the IES including all the assumptions used.   
 
In the sections that follow the results of the incidence of health care financing in South Africa 
are presented.  This also includes robustness and sensitivity of the results to the choice of 
various parameters. 
 
6.3  EMPIRICAL RESULTS OF THE INCIDENCE OF HEALTH CARE 
FINANCING IN SOUTH AFRICA 
 
The distribution of health care financing burden in South Africa as shown in Figure 6.2 
indicates that direct taxes, private health insurance contributions and general taxes are 
progressive health care financing mechanisms while indirect taxes and out-of-pocket payments 
are regressive.  It should be noted here that only the proportion of tax revenue that is allocated 
to the health sector (11.55%) is considered in the incidence analysis.  Progressive financing 
mechanisms indicate that poorer quintiles spend less as a proportion of their income than 
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richer quintiles in financing health care.  For example while the overall average percentage of 
income spent on health care via direct taxes is 3%, the poorest 20% of the population spends 
about 0.5% of their income compared to 4% spent by the richest 20%.  
 
Figure 6.2: Health care payments as a proportion of income, South Africa 2005/2006 
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While the distribution of direct taxes is progressive, indirect taxes are regressive.  Though on 
average 1.8% of total income is spent in indirect taxes that are allocated to health care, the 
bottom 20% of the population spends more than 2% of their income in indirect taxes for health 
care compared to 1.6% spent by the top 20%.  The distributional pattern of the burden of 
indirect taxes across the other quintiles is less clear as it tends to be progressive up until the 
third quintile. 
 
While health care financing via direct taxes generally looked progressive and indirect taxes 
looked regressive judging from the graphs in Figure 6.2, general taxes (a combination of direct 
and direct taxes) is progressive.  The bottom 20% of the population spends 2.6% of their 
income in general taxes allocated to health care compared to 5.4% by the top 20%.  On average 
about 4.7% of incomes are spent in general taxes to finance health care in South Africa.   
 
As depicted in Figure 6.2 out-of-pocket payments generally looked regressive.  This is because 
the bottom 20% of the population spends more as a proportion of their income out-of-pocket 
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compared the top 20% of the population.  The proportion spent by the top 20% and the 
overall average is very close.   
 
On average about 5.6% of income in South Africa is spent financing health care through private 
health insurance contributions but this fraction is higher among the richest quintile (7.3%) 
compared to the poorest quintile (0.02%).  This also reflects the distribution of households that 
purchase private health insurance cover in South Africa.  From the IES 2005/2006 dataset, 
only about 16.5% of South Africans report membership of any private health insurance.  Over 
76% of this number are in the top 20% of the income distribution while <1% are in the bottom 
20%.  
 
Overall health care financing is progressive because private health insurance and general taxes 
are progressive and their combined share in total health care financing is greater than 80%.  
Figure 6.2 shows that on average 12% of income is spent financing health care in South Africa.  
The top 20% of the population spends about 14% of their income in financing health care 
compared to the bottom 20% that spends <5%.  The second, third and fourth quintiles spend 
about 4.7%, 5.5% and 8% respectively in total health care financing.  The bulk of the burden of 
total health care financing for the top 20% of the population is accounted for by private health 
insurance contributions.  For this group private health insurance contributions account for over 
50% of the burden of total health care payments compared to 37% and 12% by general taxes 
and out-of-pocket payments respectively.  For the bottom 20% of the population general taxes 
(due to the regressivity of indirect taxes) accounts for over 57% of the total burden of health 
care financing compared to 42% and <0.5% accounted for by out-of-pocket payments (again 
due to its regressivity) and private health insurance contributions respectively.  
 
The results of the incidence analysis shown in Figure 6.2 do not provide a full picture of 
progressivity across the entire income distribution parade.  Only five quintiles were categorised.  
Variations in incomes across these quintiles are not taken into account.  Also results could be 
sensitive to how households located at the bounds of each quintile are handled or the number 
of quantiles used.  In Figure 6.3 the Lorenz curve of income distribution and concentration 
curves of out-of-pocket payments, private health insurance and general taxes are shown.  These 
curves also indicate that general taxes are progressive because its concentration curve lies below 
the Lorenz curve.  Similarly private health insurance is generally progressive.  Out-of-pocket 
payment is fairly proportional as its concentration curve almost coincides with the Lorenz 
curve. 
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Figure 6.3: Concentration curves of health care payments, South Africa 
 
 
 
While the results presented in Figures 6.2 and 6.3 are informative, they are still descriptive in 
nature.  This is because they do not indicate the precise extent of progressivity or regressivity or 
their statistical significance.  In this regard progressivity indices are used to show the extent of 
progressivity in each health care financing mechanism.  As noted above Kakwani indices were 
computed for all the financing mechanisms.  In Table 6.1 the cumulative shares of health care 
payments via all direct taxes by income quintiles are presented.  First the distribution of 
personal income tax is presented followed by corporate income tax and then total direct taxes, 
which is a combination of personal income and corporate income taxes.   
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Table 6.1: Cumulative shares of payments (direct taxes) by income quintile, South Africa 
2005/2006 
poorest 20% 2.47% 0.02%† 0.92%† 0.45%†
(standard error) (0.0339) (0.0045) (0.2541) (0.0634)
poorest 40% 7.20% 0.20%† 3.04%† 1.54%†
(0.0913) (0.0175) (0.8403) (0.2159)
poorest 60% 15.09% 0.82%† 6.31%† 3.41%†
(0.1788) (0.0473) (1.7138) (0.4488)
poorest 80% 30.73% 5.73%† 14.28%† 9.76%†
(0.3191) (0.2407) (3.9374) (1.3211)
test of dominance 
  - against 45o line - - -
  - against Lorenz curve - - -
Concentration Indexa 0.6377* 0.8833* 0.7969* 0.8426*
(standard error) (0.0091) (0.0098) (0.0248) (0.0106)
Kakwani Index 0.2457* 0.1593* 0.2050*
(standard error) (0.0097) (0.0275) (0.0118)
Notes:  
  For shares: bold indicates significant difference from population share (5%) 
                       
†
 indicates significant difference from income share (5%).
                       * indicates statistical significance at 1% level.
  Dominance tests:  -   indicates the 45 degree line / Lorenz curve dominates the concentration curve 
                                   +  indicates concentration curve dominates 45 degree line / Lorenz curve
                                        [ ]  blank indicates non-dominance.
Dominance is rejected if there is at least one significant difference in one direction and no significant 
difference in the other, with comparisons at 19 quantiles and 5% significance level.
a. Gini index for equivalent household income.
Equivalent household 
income quintile
Direct taxes
Equivalent 
household 
income
Peronal income 
tax
Corporate income 
tax
Total direct 
taxes
 
 
The overall extent of income distribution is presented under the column “equivalent 
household income.”  This shows a highly unequal distribution of income where the poorest 
20% of the population accounts for only about 2.5% of all income in South Africa while the top 
20% of the population accounts for about 69%.  The bottom 80% of the population only has 
about 31% of the total income in South Africa.  Across all quintiles the shares of income are 
significantly different from their population shares.  A summary measure of relative income 
inequality using Equation (6.1) is the Gini index.  By definition a Gini index of zero indicates 
perfect equality in the distribution of income where the bottom x% of the population receives 
x% of all income; and a Gini index of one indicates the most unequal distribution where all 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
140 
 
income is concentrated on one individual.  Basically the closer the value of the Gini index to 
one, the more unequal is the distribution of income.  In Table 6.1 the Gini index of income 
inequality was estimated at 0.64.  This summary measure was statistically different from zero at 
1% level of significance and reconfirms the distribution implied by the cumulative shares that 
income distribution is highly unequal in South Africa.  This distribution of income will affect 
the extent of progressivity/regressivity of health care financing in South Africa. 
 
Turning to the components of direct taxes as shown in Table 6.1, the distributions of health 
care financing via personal income tax and corporate income tax are progressive.  The bottom 
20% of the population that accounts for about 2.5% of total income contributes only about 
0.02% of total personal income tax revenue and about 0.9% of corporate income tax revenue 
spent on health care in South Africa.  These differences were estimated to be statistically 
significant and they show that the contributions by the bottom 20% of the population are less 
than their income share.  Also the poorest 40%, 60% and 80% that respectively account for 
7.2%, 15.1% and 30.7% of total income in the country contribute about 0.2%, 0.8% and 5.7% 
of the total personal income tax revenue and 3%, 6.3% and 14.3% of total corporate tax 
revenue spent on health care financing.  The bulk of total personal income tax revenue (>94%) 
and corporate income tax revenue (>85%) used to finance health care is borne by the richest 
20% of the population.  The burden borne by the richest 20% of the population is however 
more than their share of total income.  The distribution of personal income tax burden shown 
in Table 6.1 also reflects that of personal income tax payers in South Africa.  Based on the 
distribution of personal income tax payers estimated from the IES only about 1% of personal 
income tax payers are in the bottom 20% of the population compared to about 59% in the top 
20% of income distribution.  
 
Combining personal income tax and corporate income tax shows that total direct taxes are also 
progressive.  The cumulative shares of payments in Table 6.1 indicate that while the bottom 
20% of the population accounts for 2.5% of total income, they contribute only 0.45% of total 
direct taxes used to finance health care in South Africa.  Similarly the bottom 40% contributes 
1.54% of total direct tax revenue but earn only 7.2% of total income.  Again about 90% of total 
direct tax revenue comes from the top 20% of the population.  This proportion for the richest 
quintile is greater than their share of total income.  The difference between shares of health 
care payments via tax and income shares were statistically significant at 5% level.  Overall these 
cumulative shares imply that financing health care via direct taxes is progressive in South Africa. 
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The cumulative distribution of health care financing burden for indirect taxes in Table 6.2 
shows that fuel levy, value-added tax and excise taxes are regressive.  The poorest 20% of the 
population that earn 2.5% of total income contributes significantly more than their income 
share in indirect taxes to finance health care.  For instance they contribute 3.3%, 2.7% and 
3.9% of total fuel levy, value-added tax and excise taxes revenue respectively that is used to 
finance health care.  The cumulative shares of payments for all the indirect taxes at different 
quantiles are significantly greater than that for income.  Of all these indirect taxes, value-added 
tax has the lowest cumulative shares across all quantiles signifying that it is the least regressive, 
while excise taxes are the most regressive. 
 
Table 6.2: Cumulative shares of payments (indirect taxes) by income quintile, South Africa 
2005/2006 
poorest 20% 2.47% 3.27%† 2.69%† 3.87%† 2.90%†
(standard error) (0.0339) (0.0580) (0.0539) (0.1793) (0.0540)
poorest 40% 7.20% 9.01%† 8.21%† 11.73%† 8.71%†
(0.0913) (0.1328) (0.1453) (0.4258) (0.1403)
poorest 60% 15.09% 18.52%† 17.74%† 26.10%† 18.78%†
(0.1788) (0.2434) (0.3013) (0.7996) (0.2847)
poorest 80% 30.73% 37.54%† 35.34%† 52.94%† 37.60%†
(0.3191) (0.4233) (0.5705) (1.3814) (0.5344)
test of dominance 
  - against 45o line - - - -
  - against Lorenz curve + + + +
Concentration Indexa 0.6377* 0.5642* 0.6002* 0.4465* 0.5781*
(standard error) (0.0091) (0.0073) (0.0070) (0.0161) (0.0067)
Kakwani Index -0.0734* -0.0374* -0.1912* -0.0595*
(standard error) (0.0104) 0.0082 (0.0195) (0.0087)
Notes:  
  For shares: bold indicates significant difference from population share (5%) 
                       
†
 indicates significant difference from income share (5%).
                       * indicates statistical significance at 1% level.
  Dominance tests:  -   indicates the 45 degree line / Lorenz curve dominates the concentration curve 
                                   +  indicates concentration curve dominates 45 degree line / Lorenz curve
                                        [ ]  blank indicates non-dominance.
Dominance is rejected if there is at least one significant difference in one direction and no significant 
difference in the other, with comparisons at 19 quantiles and 5% significance level.
a. Gini index for equivalent household income.
Equivalent household 
income quintile
Equivalent 
household 
income
Indirect taxes
Fuel levy
Value-
added tax 
(VAT)
Excise tax
Total indirect 
taxes
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Unlike direct taxes shown in Table 6.1, for indirect taxes the tax burden on the top 20% of the 
population is significantly less than their income share.  About 62%, 65% and 47% respectively 
of total fuel levy, value-added tax revenue and excise taxes used in financing health care is 
accounted for by the top 20% of the population.  The distributional pattern found in indirect 
taxes reflects the broad nature of these taxes.  In general total indirect taxes that combine fuel 
levy, value-added tax and excise taxes show a regressive pattern.  The cumulative shares of 
payments across the quantiles are significantly higher than those of the corresponding income 
distribution quantiles.  The bottom 20% of the population accounts for about 3% of total 
indirect tax revenue used in financing health care compared to 2.5% of total income.  The 
bottom 80% of the population contributes about 37.6% of total indirect taxes but accounts for 
about 30.7% of total income. 
 
Table 6.3 presents the distribution of health care financing from general taxes (a combination 
of all indirect and direct taxes), out-of-pocket payments and private health insurance 
contributions.  In Tables 6.1 and 6.2 we saw that the distribution of direct taxes is progressive 
while that of indirect taxes is regressive.  The distribution of general taxes will therefore depend 
on these two distributions and their relative shares of general taxes.  As shown in Table 6.3 
apart from out-of-pocket payments, the distributions of general taxes and private health 
insurance are progressive.  About 1.4% of general tax revenue spent on health care in South 
Africa comes from the bottom 20% of the population compared to 79.8% coming from the top 
20% of the population.  The bottom 40%, 60% and 80% respectively account for about 4%, 9% 
and 20% of general tax revenue spent on health care financing.  The share for each quantile is 
significantly less than the corresponding income share.  The progressive nature of general taxes 
can be attributed to the greater progressivity of direct taxes compared to the regressivity of 
indirect taxes and the fact that direct taxes contribute 57% of general taxes while indirect taxes 
contribute 43%.   
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Table 6.3: Cumulative shares of health care payments by income quintile, South Africa 
2005/2006 
poorest 20% 2.47% 1.37%† 2.79% 0.01%† 0.94%†
(standard error) (0.0339) (0.1142) (0.1855) (0.0024) (0.0377)
poorest 40% 7.20% 4.24%† 7.71% 0.07%† 2.80%†
(0.0913) (0.3509) (0.4861) (0.0147) (0.1072)
poorest 60% 15.09% 9.20%† 16.55% 0.92%† 6.38%†
(0.1788) (0.7524) (1.0460) (0.0970) (0.2431)
poorest 80% 30.73% 20.25%† 29.80% 10.07%† 16.86%†
(0.3191) (1.6599) (1.8341) (0.4915) (0.6457)
test of dominance 
  - against 45o line - - - -
  - against Lorenz curve - [  ] - -
Concentration Indexa 0.6377* 0.7431* 0.6361* 0.8069* 0.7576*
(standard error) (0.0091) (0.0123) (0.0198) (0.0117) (0.0080)
Kakwani Index 0.1054* -0.0015 0.1692* 0.1199*
(standard error) (0.0115) (0.0191) (0.0163) (0.0108)
Notes:  
  For shares: bold indicates significant difference from population share (5%) 
                       
†
 indicates significant difference from income share (5%).
                       * indicates statistical significance at 1% level.
  Dominance tests:  -   indicates the 45 degree line / Lorenz curve dominates the concentration curve 
                                   +  indicates concentration curve dominates 45 degree line / Lorenz curve
                                        [ ]  blank indicates non-dominance.
Dominance is rejected if there is at least one significant difference in one direction and no significant 
difference in the other, with comparisons at 19 quantiles and 5% significance level.
a. Gini index for equivalent household income.
Overall 
health care 
finance
Equivalent household 
income quintile
Equivalent 
household 
income
General 
taxes
Out-of-pocket 
payments
Private health 
Insurance
 
 
The distribution of out-of-pocket health care expenditures on the other hand is not clear-cut 
and the difference between the cumulative shares of out-of-pocket payments and income are 
not statistically significant across all quantiles.  For example the bottom 20% of the population 
contributes about 2.8% of total out-of-pocket expenditures but they account for about 2.5% of 
total income signifying that their payment share is greater than their income share.  The same 
pattern is true for the bottom 40% and 60% of the population.  However for the bottom 80%, 
the out-of-pocket payments share is slightly lower than the income share. 
 
The distribution of private health insurance like general taxes shows a very progressive pattern.  
About 0.01% of total private insurance contributions come from the bottom 20% of the 
population while 90% of this contribution comes from the top 20% of the population.  The 
cumulative share of private health insurance contributions at each quantile is significantly lower 
than that for the corresponding quantile of income distribution.  As noted earlier because the 
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distribution of the insured population is skewed towards the top quintiles, the contribution 
pattern reflects this underlying distribution of insured individuals.  Only less than 1% of total 
private health insurance contributions come from the poorest 60% of the population. 
 
Overall as shown in Table 6.3 the distribution of total health care financing in South Africa is 
progressive.  This is because the cumulative share of total health care payments for the bottom 
x% of the population is significantly less than their cumulative share of their income at the 5% 
level.  For instance the bottom 20% (80%) of the population has a total health care payment 
share of about 1% (17%) compared to total income share of 2.5% (31%). 
 
 
6.4  FORMAL ASSESSMENT OF THE PROGRESSIVITY OF HEALTH 
CARE FINANCING IN SOUTH AFRICA 
 
The preliminary results based on Tables 6.1 – 6.3 show that indirect taxes are regressive, direct 
taxes are progressive, general taxes are progressive, private health insurance contributions are 
progressive, out-of-pocket payments are roughly proportional and overall health care financing 
is progressive.  The same conclusions can be drawn from the graphs in Figures 6.2 and 6.3.  
However we need to provide statistical indices that summarise the extent of progressivity for 
each of these financing mechanisms.  For example we want to know the extent to which private 
health insurance, general taxes and overall health care financing are progressive.  We also want 
to know if the progressive relationship is statistically significant.  Using the concentration indices 
of payments and Gini index of income inequality, the extent of progressivity is assessed and 
presented in Tables 6.1 – 6.3.  Tests of dominance between the concentration curve and the 
line of equality (i.e. the 45o line) and between the concentration curve and the Lorenz curve are 
also presented. 
 
 
6.4.1 Direct taxes 
 
The progressivity of direct taxes as noted earlier results from the progressivity of personal 
income tax and corporate income tax.  The concentration index of personal income tax was 
estimated at 0.88 and this is greater than the Gini index of 0.64.  This gives a positive and 
statistically significant Kakwani index of 0.25.  The significant Kakwani index confirms that 
personal income tax as a source of health care financing in South Africa is progressive.  The 
stochastic dominance test of the concentration curve and the Lorenz curve also confirms that 
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the distribution of personal income tax (i.e. via the concentration curve) is everywhere ( [0,1]p ∈
) below the Lorenz curve of income distribution.  However the magnitude of this positive 
difference may vary across the entire population distribution.  To examine how this magnitude 
varies across the entire population distribution Figure 6.4(a) plots the progressivity curve for 
personal income tax.  This Figure shows that while the difference ( ( )L p − ( )
T
C p ) is everywhere 
positive, signifying a progressive distribution, progressivity is significantly larger at higher 
percentiles than at the lower percentiles.  The confidence intervals around the estimates show a 
statistically significant difference. 
 
Figure 6.4: Progressivity curves for direct taxes 
 
 
Similarly for corporate income tax as shown in Table 6.1 the estimated concentration index is 
0.797 and this is greater than the estimated Gini index of 0.64.  The result is a positively 
significant Kakwani index of 0.16.  The positive Kakwani index was confirmed by stochastic 
tests of dominance which shows that the concentration curve of corporate income tax is 
everywhere dominated by the Lorenz curve.  The progressivity curve of corporate income tax 
as shown in Figure 6.4(b) indicates that though the Kakwani index is positive and the 
concentration curve is dominated by the Lorenz curve, the difference is larger at the top 
percentiles than at lower percentiles.  The statistically significant confidence intervals around 
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the estimated difference also confirm the results of the stochastic dominance that corporate 
income tax is everywhere progressive. 
 
Following from these, it is not surprising therefore that financing health care via direct taxes is 
progressive.  The estimated concentration index for direct taxes is 0.84 and this is again greater 
than the Gini index estimated at 0.64.  The statistically significant Kakwani index of 0.2 
estimated based on these indices confirms that general taxes are a progressive source of health 
care financing in South Africa.  The extent of progressivity of total direct taxes is less than that 
of personal income tax but greater than that of corporate income tax.  The stochastic 
dominance result also indicates that the Lorenz curve everywhere dominates the concentration 
curve of total direct taxes.  As also graphically shown in Figure 6.4(c), the progressivity curve of 
direct taxes is everywhere positive.  The confidence interval around the estimated difference is 
everywhere statistically significant and reconfirms the results of stochastic dominance.  
Progressivity was greater at higher percentiles than at lower percentiles.  
 
6.4.2 Indirect taxes 
 
Turning to indirect taxes, we see a clearly different pattern from that observed in direct taxes.  
Here the progressivity curves shown in Figure 6.5 are generally below the line of 
proportionality (i.e. the zero line).  From the results in Table 6.2, the concentration index of 
fuel levy was estimated at 0.56.  With the Gini index estimated at 0.64, the resulting Kakwani 
index is -0.07.  The negative Kakwani index was observed to be significantly different from zero 
implying that fuel levy is a regressive source of health care financing in South Africa.  Stochastic 
test of dominance also concluded that fuel levy is everywhere regressive and places a greater 
burden on the poor compared to the rich.  As also shown in Figure 6.5(a) the progressivity 
curve of fuel levy is everywhere negative and statistically different from zero.  The significant 
differences were larger in absolute values within the top percentiles than at lower percentiles 
which reflect the underlying inequality in income distribution in the country. 
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Figure 6.5: Progressivity curves for indirect taxes 
 
 
 
Excise taxes that comprise alcohol taxes and tobacco taxes, have an estimated concentration 
index of 0.45 (see Table 6.2). This is statistically significant and lower than the Gini index of 
0.64.  The resulting Kakwani index is -0.19 and it is significantly different from zero.  This 
index confirms that excise taxes are regressive sources of health care financing in South Africa.  
The regressivity of excise taxes is also confirmed by the stochastic test of dominance and the 
progressivity curve shown in Figure 6.5(b).  Based on this Figure, excise taxes are seen to be 
significantly regressive across the entire population distribution.  The regressivity implied in 
Figure 6.5(b) indicates that while excise taxes are significantly regressive across the entire 
distribution, regressivity is higher at the top part of the distribution compared to the lower parts.  
This is similar to the relationship observed for fuel levy. 
 
The same pattern of regressivity observed in fuel levy and excise taxes are observed for value-
added tax.  The value of the concentration index (0.60) is less than the Gini index estimated at 
0.64.  A statistically significant value of the Kakwani index was estimated at -0.04.  The negative 
value of Kakwani index, which signifies regressivity, was also confirmed by the test of 
dominance and the progressivity curve in Figure 6.5(c).  The progressivity curve shows that the 
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distribution of value-added tax is everywhere regressive.  The confidence interval bands around 
the progressivity curve indicate that the regressivity in value-added tax is everywhere statistically 
significant except for the top 5% of the population where the confidence interval bands cross 
the zero line.  Again regressivity is higher at the top of the income distribution compared to the 
rest. 
 
Because all the indirect taxes turned out to be regressive sources of financing health care in 
South Africa, their combination is no different.  From Table 6.2 the concentration index of total 
indirect taxes (0.58), though positive, was less than the Gini index of income distribution.  The 
difference between these indices produced a negative and statistically significant Kakwani index 
of -0.06.  This confirms that indirect taxes are regressive in South Africa.  The test of stochastic 
dominance also reconfirms that indirect taxes are regressive because the Lorenz curve is 
dominated by the concentration curve of indirect taxes.  This dominance as also shown in 
Figure 6.5(d) is consistent and statistically significant across the entire distribution.  Regressivity 
generally increases as you move to higher percentiles. 
 
6.4.3 Overall health care financing 
 
In South Africa, like in many other countries, because health care is financed from different 
sources, to understand the incidence of health care financing it is important to consider the 
progressivity of all the constituent parts which in this case include general taxes, out-of-pocket 
expenditures and private health insurance contributions.  
 
As shown in Table 6.3 the concentration index for general taxes is estimated at 0.74 which is 
significantly greater than the Gini index of 0.64.  The difference between these estimates gives a 
statistically significant Kakwani index of 0.105.  This confirms that general taxes are progressive 
health care financing sources.  The progressivity of general taxes is driven mainly by (i) the 
progressivity of direct taxes that more than offset the regressivity in indirect taxes and (ii) the 
relative share of direct taxes in total tax revenue.  This conclusion is drawn because the 
Kakwani index is additively separable (Kakwani, 1977).  The Kakwani index of direct taxes was 
estimated at 0.205 while that of indirect taxes was -0.060.  Because direct taxes comprise over 
60% of total tax revenue used in financing health care, and it is significantly progressive, the 
combined effect of the progressive direct tax and its larger share in general taxes resulted in a 
positive and statistically significant Kakwani index for general taxes.  Test of dominance also 
established that the concentration curve of general taxes is everywhere dominated by the 
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Lorenz curve of income distribution.  The progressivity curve shown in Figure 6.6(a) also 
indicates that the difference is everywhere positive and significantly different from zero.  This 
difference that peaks at about 0.14 was estimated to be higher at top percentiles compared to 
lower percentiles. 
 
Figure 6.6: Progressivity curves for general taxes, private health insurance, out-of-pocket 
payments and overall health care financing 
 
 
Out-of-pocket expenditures that make up less than 14% of total health care financing in South 
Africa as shown in Table 6.3 has a positive and statistically significant concentration index of 
0.636 that is slightly less than the Gini index estimated at 0.6377.  The resultant Kakwani index 
is -0.0015.  Though this indicates that out-of-pocket payments are regressive, this index is 
statistically not different from zero.  In fact in absolute terms the standard error exceeds the 
value of the estimated index.  This means that out-of-pocket payments are, statistically 
speaking, a proportional health care financing mechanism.  This proportionality in out-of-
pocket payments is confirmed by the stochastic dominance result which indicates lack of 
dominance between the two curves.  The progressivity curve shown in Figure 6.6(c) indicates 
clearly that a regressive pattern was observed in the distribution of out-of-pocket payments up 
until the 75th percentile when it becomes progressive.  However based on the 95% confidence 
interval bands, these differences were never statistically different from zero.  The overall 
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conclusion based on the results therefore is that out-of-pocket payments are a proportional 
financing mechanism in South Africa.   
 
Private health insurance like general taxes has a concentration index value that is greater than 
the Gini index.  The concentration index (0.81) as shown in Table 6.3 is significantly different 
from zero and so is the resultant Kakwani index (0.17).  This means that private health 
insurance is a progressive health care financing mechanism and places greater burden on the 
rich compared to the poor.  The MCA to stochastic dominance indicates that the 
concentration curve of private health insurance is dominated by the Lorenz curve.  However 
the visual inspection of the progressivity curve shown in Figure 6.6(b) indicates that the 
dominance is not entirely true for the top 5% of the distribution.  What this means is that 
though private health insurance is progressive for those at the lower income distribution, it is 
regressive for the top 5% of income distribution.  In fact it is significantly regressive for the top 
2%.  The multiple comparison approach truncates this part of the distribution in arriving at the 
dominance conclusion.  As noted earlier only the distribution between the interval [0.05, 0.95] 
was used in testing the dominance based on the MCA approach.  The progressivity curve also 
indicates that the difference ( ( )L p − ( )TC p ) is higher at top percentiles and this is attributable to 
the skewed distribution of the insured.  
 
Overall as shown in Table 6.3 the concentration index of health care financing in South Africa 
is positive and statistically different from zero.   The Kakwani index is estimated at 0.12 and it is 
also statistically significant at 1% level.  Because overall health care financing is a weighted 
combination of general taxes, out-of-pocket payments and private health insurance, the 
progressive pattern is expected.  This is because all other sources apart from out-of-pocket 
payment, which is proportional, are progressive.  The relative progressivity of all these sources 
and their relative contributions to total health care financing determine the overall extent of 
progressivity.  Stochastic test of dominance result also indicates that the Lorenz curve 
dominates the concentration curve of total health care financing.   The progressivity curve in 
Figure 6.6(d) shows that the Lorenz curve is everywhere significantly above the concentration 
curve of total health care financing in South Africa.  The progressivity relationship is 
significantly higher at the top of the income distribution than at lower levels. 
 
The result presented in Table 6.3 for total health care financing has not accounted for a small 
proportion of general taxes that was not estimated.  As noted earlier in Chapter 5 this makes up 
about 3.7% of total health care financing and includes, among others, taxes on property and 
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unidentified levies, stamp duties and fines, air departure tax and skills development levy.  In 
order to arrive at an index for overall health care financing that takes this into account, three 
assumptions were used to allocate this proportion based on the estimated Kakwani indices for 
the other financing sources.  The first case assumes that the proportion that was not estimated 
is distributed as the weighted average of all the allocated taxes; the second assumes that it is 
distributed as the weighted average of value-added tax; and the third as an excise tax.  The 
additively separable property of the Kakwani index makes it easy to compute the adjusted 
Kakwani index in Table 6.4 as the weighted sum of all the other Kakwani indices using the 
revised shares (i.e. macro weights) as the weights for each case scenario. 
 
Basically the adjusted Kakwani index adj
K
pi  was obtained using the estimated Kakwani index of 
each health care financing source (
j
pi ) and the corresponding revised weights (
j
w ) in Table 6.4 
as: 
 adj
K j j j
wpi pi= ∑  
 
As shown in Table 6.4 the overall Kakwani index is robust to these assumptions.  The changes 
to the adjusted Kakwani indices are very minimal.  For example case 1 produced an overall 
adjusted Kakwani index of 0.118 which is comparable to that shown in Table 6.3.  The smallest 
value of Kakwani index was however recorded using the third assumption. 
 
Table 6.4: Health care financing by source and Kakwani for total payments, South Africa 2005/2006 
Case 1 Case 2 Case 3
General taxes 40.41%
a. Personal income tax 0.121 estimated 0.246 0.134 0.121 0.121
b. Value-added tax 0.109 estimated -0.037 0.120 0.147 0.109
c. Corporate income tax 0.101 estimated 0.159 0.111 0.101 0.101
d. Fuel levy 0.020 estimated -0.073 0.022 0.020 0.020
e. Excise tax 0.015 estimated -0.191 0.017 0.015 0.053
f. Other 0.037 allocated -
45.27% reported 0.169 0.453 0.453 0.453
14.32% reported -0.002 0.143 0.143 0.143
100.00% 1.00 1.00 1.00
96.26%
 Adjusted Kakwani index for total health care finance 0.1176 0.1124 0.1066
Adjustment scenarios for macro weights:
Case 1 - Unallocated tax (3.74%) distributed as the weighted average of all allocated taxes.
Case 2 - Unallocated tax (3.74%) distributed as vallue-added tax.
Case 3 - Unallocated tax (3.74%) distributed as excise tax.
% general taxes fully estimated 
Private health insurance 
Out-of-pocket payments
Total 
Finance source
Share of 
total finance
Method of 
allocation
Kakwani index 
by source
Macro weights 
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Kakwani indices presented in Tables 6.1 – 6.3 cannot be used to order relative progressivity of 
these financing mechanisms.  Formal tests of dominance are required in order to determine 
which of these financing mechanisms is statistically more progressive or less regressive than the 
other.  These conclusions are important from a policy perspective in order to reform the health 
care financing system.  Generally the financing mechanisms that are more progressive and 
equitable are promoted over those that are less progressive, regressive or inequitable.  The 
results of the dominance test using the MCA are presented in Table 6.5.  As shown excise taxes 
are the most regressive of all health care financing mechanisms because it has the least value of 
Kakwani index (-0.19) and its concentration curve is everywhere above those of other health 
care financing mechanisms.  Fuel levy is the next most regressive source of health care 
financing.  Its concentration curve dominates those of other financing sources except for that of 
excise taxes.  Value-added tax and out-of-pocket payments are the third most regressive 
financing sources.  This is because their concentration curves coincide.  The most progressive 
health care financing sources are private health insurance and personal income tax.  Even 
though their concentration curves cross each other, they are dominated by those of other 
sources.  The Kakwani index of personal income tax as shown in Table 6.1 is however higher 
than that of private health insurance shown in Table 6.3 but we cannot statistically conclude 
which among these two is more progressive.  Also between out-of-pocket payments, private 
health insurance and general taxes as shown in Table 6.5, the concentration curve of general 
taxes is dominated by that of out-of-pocket payments but it crosses that of private health 
insurance.  These findings imply that general taxes are more progressive than out-of-pocket 
payments but we cannot statistically assess its relative progressivity with private health insurance 
because private health insurance is significantly regressive at the top decile. 
 
Table 6.5: Results of dominance tests, South Africa 2005/2006 
Fuel levy
Value 
added tax
Out-of-pocket 
payments
Corporate 
income tax
Private health 
insurance
Personal 
income tax
General 
taxes
Excise tax D D D D D D -
Fuel levy D D D D D -
Value-added tax non-D D D D -
Out-of-pocket payments D D D D
Corporate income tax non-D non-D -
Private health insurance CC CC
Notes:
D  indicates that concentration curve of row source dominates (is more progressive than) that of column source.
Dominance is rejected if there is at least one significant difference in one direction and no significant 
difference in the other, with comparisons at 19 quantiles and 5% level of significance.
non-D indicates that non-dominance between the concentration curves cannot be rejected. 
CC indicates that both concentration curves cross. 
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A summary of the assessment of progressivity is contained in Table 6.6. 
 
Table 6.6: Cumulative shares of health care payments by income quintile, South Africa 2005/2006 
poorest 20% 2.47% 0.02%† 0.92%† 0.45%† 3.27%† 2.69%† 3.87%† 2.90%† 1.37%† 2.79% 0.01%† 0.94%†
(standard error) (0.0339) (0.0045) (0.2541) (0.0634) (0.0580) (0.0539) (0.1793) (0.0540) (0.1142) (0.1855) (0.0024) (0.0377)
poorest 40% 7.20% 0.20%† 3.04%† 1.54%† 9.01%† 8.21%† 11.73%† 8.71%† 4.24%† 7.71% 0.07%† 2.80%†
(0.0913) (0.0175) (0.8403) (0.2159) (0.1328) (0.1453) (0.4258) (0.1403) (0.3509) (0.4861) (0.0147) (0.1072)
poorest 60% 15.09% 0.82%† 6.31%† 3.41%† 18.52%† 17.74%† 26.10%† 18.78%† 9.20%† 16.55% 0.92%† 6.38%†
(0.1788) (0.0473) (1.7138) (0.4488) (0.2434) (0.3013) (0.7996) (0.2847) (0.7524) (1.0460) (0.0970) (0.2431)
poorest 80% 30.73% 5.73%† 14.28%† 9.76%† 37.54%† 35.34%† 52.94%† 37.60%† 20.25%† 29.80% 10.07%† 16.86%†
(0.3191) (0.2407) (3.9374) (1.3211) (0.4233) (0.5705) (1.3814) (0.5344) (1.6599) (1.8341) (0.4915) (0.6457)
test of dominance 
  - against 45o line - - - - - - - - - - -
  - against Lorenz curve - - - + + + + - [  ] - -
Concentration Indexa 0.6377* 0.8833* 0.7969* 0.8426* 0.5642* 0.6002* 0.4465* 0.5781* 0.7431* 0.6361* 0.8069* 0.7576*
(standard error) (0.0091) (0.0098) (0.0248) (0.0106) (0.0073) (0.0070) (0.0161) (0.0067) (0.0123) (0.0198) (0.0117) (0.0080)
Kakwani Index 0.2457* 0.1593* 0.2050* -0.0734* -0.0374* -0.1912* -0.0595* 0.1054* -0.0015 0.1692* 0.1199*
(standard error) (0.0097) (0.0275) (0.0118) (0.0104) 0.0082 (0.0195) (0.0087) (0.0115) (0.0191) (0.0163) (0.0108)
Notes:  
  For shares: bold indicates significant difference from population share (5%) 
                       
†
 indicates significant difference from income share (5%).
                       * indicates statistical significance at 1% level.
  Dominance tests:  -   indicates the 45 degree line / Lorenz curve dominates the concentration curve 
                                   +  indicates concentration curve dominates 45 degree line / Lorenz curve
                                        [ ]  blank indicates non-dominance.
Dominance is rejected if there is at least one significant difference in one direction and no significant 
difference in the other, with comparisons at 19 quantiles and 5% significance level.
a. Gini index for equivalent household income.
Corporate 
income tax
Total direct 
taxes
Indirect taxes
Equivalent Household 
Income Quintile
OOP 
payments
Private health 
Insurance
Equivalent 
Household 
Income
Peronal 
income Tax
Fuel levy Value-
added-tax Excise tax
General 
taxes
Overall 
health care 
finance
Total indirect 
taxes
Direct taxes
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6.5  SENSITIVITY AND ROBUSTNESS ANALYSES OF THE INCIDENCE 
RESULTS 
 
In this section, some robustness checks and sensitivity analyses were performed on the results 
presented.  This basically requires that certain assumptions made are subjected to rigorous 
scrutiny so as to ensure that the results obtained are robust to any sensible changes made to 
these assumptions.  For example the results presented are based on certain assumptions about 
economies of scale and the consumption of a child relative to an adult.  Also there is an 
underlying value judgement in the construction of the concentration and Gini indices used to 
assess the incidence of health care financing.  The main question that is answered in this 
section is: Are the results still robust to changes in these assumptions within reasonable limits 
such that conclusions drawn remain valid? 
 
First, sensitivity analysis was conducted on the Kakwani index by varying society/policy maker’s 
aversion to inequalities, and then the robustness of the results was assessed to changes in 
assumptions on the equivalence scale parameters. It also assesses the robustness of the overall 
Kakwani index of progressivity to the assumptions about the economic incidence of corporate 
income tax. 
 
6.5.1 Robustness of the Kakwani index to changes in aversion to inequality parameter 
 
The formulation of the Kakwani index used in the analysis and presentation of the results in 
Tables 6.1 – 6.3  is based on an underlying ethical/value judgement.  The basic assumption is 
that deviations from proportionality (i.e. [ ( ) ( )]
i T i
L p C p− ) are weighted equally across all units 
irrespective of the individual’s location on the income distribution parade (i.e. the individual’s 
percentile or rank).  This means that all deviations are ‘equally’ important (Duclos and Araar, 
2006). 
 
If we write down a formulation for the traditional or standard Gini index as: 
 
 
1 1
0 0
2( ( )) 2 ( ( ))G p L p dp p L p dp= − = −∫ ∫  (6.5) 
 
it is clear that the integral (or sum in a discrete case) weights all deviations by a constant 
multiplicative scalar of 2.  This implicit value judgement may not be appealing to all because of 
its egalitarian orientation.  We may be interested in a function that weights the deviations (p−
( ))L p differently depending on the value of p  in such a way that it incorporates some notion of 
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vertical equity.  This means that the poor are prioritised in aggregating inequalities.  One can 
then think of applying generalised percentile-dependent or rank-dependent weights that would 
be flexible to accommodate different ethical or value judgements (including egalitarian 
judgements) of decision makers.  These weights would be used to weight the deviations (p−
( ))L p  and should be dependent on the location of the individual on the income distribution 
parade.  One such class of weights that has been used in the inequality literature is the single 
parameter ethical weight (Donaldson and Weymark, 1980, 1983) that is dependent on one 
‘ethical’ parameter (ν ).   The weight can also be viewed as the policy maker’s or society’s level 
of aversion or concern for inequalities of the poor relative to those of the rich (Yaari, 1988).  A 
common specification is given as: 
 
 ( 2)( ; ) ( 1)(1 )p p νκ ν ν ν −= − −  (6.6) 
 
where ( ; )pκ ν  is everywhere positive for values of 1ν > .  
 
The need for such assessment is derived from the ethical judgements that underpin indices of 
relative inequality.   Blackorby and Donaldson (1978) noted that since there are various value 
judgements underlying indices of relative inequality, it is important therefore to analyse the 
distributive impact of health care financing using different ‘ethical’ viewpoints. Further, Yaari 
(1988 pp.391-392) notes that the policy maker or society’s “concern for (in)equality is greater 
when the population is predominantly poor than when it is predominantly rich” as is the case in 
South Africa. 
 
The weight implied by Equation (6.6) is illustrated in Figure 6.7 for values of ν  = 1.5, 2.0, 2.5 
and 3.0.   The figure shows that higher values of 2ν >  accord larger weight to the population at 
lower ranks than those at the top while lower values of 2ν <  give lesser weights to the 
population at lower ranks relative to those at higher ranks.  In general increasing the value of ν  
increases the weights assigned to the population at lower ranks and concurrently decreases 
those assigned to the population at higher ranks.  If 2ν =  the weight assigned to everyone in 
the population is the same irrespective of their rank.  In the case when the value of 2ν > , the 
policy maker or the society expresses more concern for the inequality of the poor.  This is 
because in aggregating inequality into an index, higher weights are attached to deviations 
occurring at lower percentiles than those at higher percentiles.  A similar weighting function has 
recently been applied to the assessment of catastrophic health care expenditures (see Ataguba, 
2012b). 
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Figure 6.7: Single parameter ethical weighting function ( ( ; )pκ ν ) 
 
 
 
Applying the weighting function (6.6) to the standard Gini index in (6.5) gives: 
 
 
1
0
( ) ( ( )) ( ; )G p L p p dpν κ ν= −∫  (6.7) 
 
where all members remain as previously defined.  This is usually referred to in the literature as 
the S-Gini index (i.e. single-parameter Gini index) (Duclos and Araar, 2006) or a variant of the 
extended Gini by Yitzhaki (1983).  If 2ν =  and we apply (6.6) we observe that ( ; ) 2pκ ν =  p∀  
and (6.7) is equivalent to (6.5). 
 
Analogously, we can define the S-Gini type concentration index ( )
T
C ν  as: 
 
 
1
0
( ) ( ( )) ( ; )
T T
C p C p p dpν κ ν= −∫  (6.8) 
 
In relation to assessing the incidence of health care financing in South Africa we can write the 
S-Gini type Kakwani index following (6.3) as: 
  
 ( ) ( ( ; ) ( ; ))
K T
L p C ppi ν ν ν= −  (6.9) 
or equivalently as: 
 
 ˆ ˆˆ ˆ( ) ( ) ( ) ( ( )/ ) ( ( )/ )
K T T T
C Gpi ν ν ν ξ ν µ ξ ν µ= − = −  (6.10) 
0
2
4
6
8
κ
(p
; ν
)
0 .2 .4 .6 .8 1
Population (p)
ν = 1.5 ν = 2.0
ν = 2.5 ν = 3.0
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Positive values of ( )
K
pi ν  indicate progressivity while negative values indicate regressivity.  The 
standard Kakwani indices presented earlier simply weights all deviations from proportionality 
equally based on the value judgement that 2ν = .   This means that when 2ν = , Equation 
(6.10) can simply be written as:  
 
 ˆ ˆˆ ˆ( 2) ( / ) ( / )
K T T T
C Gpi ν ξ µ ξ µ= = − = −  (6.11) 
 
The impact of using different value judgements in the assessment of progressivity in health care 
financing in South Africa is presented in Figure 6.8.  Using the general formulation of the 
Kakwani index in Equation (6.3), as shown in Figure 6.8, irrespective of the choice of 
parameter of inequality aversion direct taxes, general taxes, private health insurance and overall 
health care financing are progressive.  This means that the observed progressivity of these 
financing sources is robust to the choice of the ethical parameter or value judgement used in 
aggregating deviations from proportionality.  For values of the parameter 2ν <  the value of the 
Kakwani indices were increasing with the value of the parameter.   This is especially the case 
for private health insurance and total health care financing.  It is important to note that as 
shown in Figure 6.7 when 2ν < , we have that ( ; ) 0p pκ ν > ∀  and ( ; )/ 0p pκ ν∂ ∂ > .  This means 
that deviations at the top part of the distribution are weighted more than those at the lower part.  
However when 2ν > , we have that ( ; ) 0p pκ ν > ∀  and ( ; )/ 0p pκ ν∂ ∂ <  meaning that deviations 
at the lower part of the distribution receive more weight than those at the top.  At values of 
2.5ν <  we notice that the curve for direct taxes dominates all other curves.  However at 
2.5ν =  it crosses the curve for private health insurance.  Thereafter private health insurance 
becomes ‘more progressive’ than direct taxes.  Similarly when 1.7ν <  the curve for general 
taxes lies above that of overall health care financing but this relationship switched thereafter and 
overall health care financing becomes ‘more progressive’ than general taxes.  
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Figure 6.8: The impact on progressivity of changes in the aversion to inequality parameter 
 
 
Indirect taxes were seen to be everywhere regressive (i.e. ( ) 0
K
pi ν < ) irrespective of the choice 
of ν .   However out-of-pocket expenditures were mildly progressive for values of 2ν <  but 
they become regressive thereafter.  As seen earlier in Figure 6.6(c) out-of-pocket payments are 
statistically speaking proportional.  Also ( )L p − ( )
T
C p 0<  at lower values of p  but positive at 
higher values.  Therefore if 2ν <  it weights the positive deviations more than the negatives and 
that would result in a positive Kakwani index.  When 2ν >  the weight attached to the 
regressivity at lower percentiles more than offset the weight attached to the progressivity at 
higher percentiles resulting in overall negative Kakwani indices for out-of-pocket expenditures. 
 
As shown in Figure 6.8 the underlying value judgements impact not so much on the general 
conclusions of progressivity or regressivity but on the ordering of the results.  Overall, total 
health care financing is less responsive and therefore robust to the choice ν  when 2ν ≥ .  It is 
important to note here that for 2ν <  the society weights inequality of the rich more than that of 
the poor and this is unlikely to be a popular consensus given the current level of income 
inequality and poverty in the country.  This also confirms Yaari’s (1988) assertion.   Therefore 
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values of 2ν >  would be plausible and the results based on these values, especially for values of 
2.5ν >  are consistent. 
 
6.5.2 Robustness of the Kakwani index to changes in equivalence scale parameters 
 
As noted earlier, results of inequality could be sensitive to the choice of equivalent adult scale 
parameters (Coulter et al., 1992, Jenkins and Cowell, 1994, Aaberge and Melby, 1998).   
Therefore sensitivity analyses are important (Aaberge and Melby, 1998).  It has been 
recognised that “[t]esting the sensitivity of inequality and poverty results to changes in the 
incorporation of needs would seem particularly important for those comparisons whose results 
can influence redistributive policies” (Duclos and Araar, 2006 p.31).  Therefore important 
questions to ask include: what is the impact of changing economies of scale on the assessment 
of progressivity of health care financing in South Africa? Does it mean that progressivity is 
improved when families and households can live more cheaply?  What difference does it make 
when we change our assumptions about the cost of children in intra-household resource 
allocation in South Africa?  Does progressivity improve when we weight children far lower than 
adults?  What is the combined effect on progressivity of concurrently changing both the 
assumptions about the economies of scale and the cost of children?  Are the results robust to 
these assumptions and are they similar across the various financing mechanisms? 
 
Because the answers to these questions are not particularly straightforward Figure 6.9 presents 
an assessment of the robustness of the Kakwani index to the choice of different equivalence 
scale parameters.  It should be recalled that the equivalence scale used is of the formAE =
(
A
n + )
K
n θα  where the parameters alpha (α ) and theta ( θ ) represent the cost of children and 
economies of scale respectively.  With the charts in Figure 6.9 we can simultaneously assess the 
impact of changing these two parameters on progressivity.   
 
The charts in Figure 6.9 generally indicate that the value of the Kakwani index decreases mildly 
with both θ  and α .  This is consistent for out-of-pocket payments (Figure 6.9(a)), private 
health insurance (Figure 6.9(b)), general taxes (Figure 6.9(c)) and overall health care financing 
(Figure 6.9(d)).  Though the changes in Kakwani indices are generally small, the index is more 
responsive to changes in θ  than to changes in α .  This implies that economies of scale have 
greater influence on the results of progressivity than the cost of children.  For overall health 
care financing shown in Figure 6.9(d) for instance, the Kakwani index increased marginally 
from 0.10 (when 1θ = ) to 0.11 (when 0.7θ = ) for the value of 0.6α = .  Reducing household 
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economies of scale (i.e. 1θ → ) leads to a reduction in the progressivity of health care financing.  
In the case of a regressive financing mechanism such as out-of-pocket payments, the extent of 
regressivity is increased.  Therefore when households live more cheaply, payments for health 
care are likely to be more progressive than they are when there are no economies of scale.  
Increasing the cost of children reduces (increases) progressivity (regressivity).  The trend is 
similar across all the charts in Figure 6.9 for any choice of θ .  For instance as shown in Figure 
6.9(d) when the value of 1θ =  and 0.3α = , Kakwani index of overall health care financing was 
0.105 but this only decreased marginally to 0.10 when 0.7α = .  
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Figure 6.9: The impact of the choice of equivalent scale parameters on the assessment of progressivity  
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The results of these sensitivity tests show therefore that though progressivity is slightly 
responsive to the equivalence scales parameters, they are less sensitive to how much less or 
more we weight the consumption of children relative to adults.   The values of economies of 
scale parameters in this case have greater impact on the assessment of progressivity in such a 
way that as families become able to achieve economies of scale, health care financing is less 
likely to place a greater burden on the poor compared to the rich. 
 
Generally studies have shown that these measures of inequality, as reported in this study, are 
not very sensitive to the choice of equivalence scale parameters (Coulter et al., 1992, Cutler and 
Katz, 1992, Jenkins and Cowell, 1994, Burkhauser et al., 1996).  Cutler and Katz (1992) for 
instance have shown this in the context of inequality in the United States and Burkhauser et al. 
(1996) for Germany and the United States.  Buhmann et al. (1988) using cross country 
comparison however noted that there are likely changes in ranking of countries using different 
equivalence scales and different measures of inequality.  However Karoly and Burtless (1995) 
conclude in the context of United States that inequality trends are insensitive to the choice of 
economies of scale.   
 
In order to investigate the likely impact of changes in the scale parameters in ranking 
progressivity of general taxes, health insurance, out-of-pocket payment and overall health care 
financing Figure 6.10 plots the sensitivity of ranking of progressivity to the choice of equivalent 
scale parameters for the case where 2ν = .  As seen in this chart, there are no inconsistent 
rankings due to the choice of scale parameters.  Irrespective of the choice of parameter values, 
out-of-pocket payments are consistently regressive while the Kakwani indices for private health 
insurance are still the largest.  Aaberge and Melby (1998) however argue that the modest 
responsiveness of results to choice of equivalence scale parameters may be because there are 
little or no differences made between consumption of the poor relative to that of the rich in 
assessing household needs.  Even after accounting for this they found that it is only the 
magnitudes of inequality that consistently change but not the overall trend.  The result of their 
assessment is therefore similar to that presented in Figure 6.8 in combination with that 
presented in Figure 6.10.  
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Figure 6.10: The impact of the choice of equivalence scale parameters in ordering progressivity 
( 2ν = ) 
 
 
The analysis of the sensitivity of the progressivity of health care financing to changes in the 
assumptions about where the economic incidence of corporate income tax lies (i.e. the 
distribution between capital owners or shareholders and households as consumers) is 
presented in Figure 6.11.  The result shows that overall progressivity is robust to assumptions 
made about the shifting and incidence of corporate income tax.  Over the entire range of 
assumptions, the Kakwani index is still positive and statistically different from zero (indicating 
progressivity in the overall system).  It however decreased mildly (slope = –0.003) from about 
0.14 (when the entire burden is borne by capital owners) to 0.10 (when the burden rests solely 
on consumers). 
  
0.3
0.4
0.5
0.6
0.7
0.75
0.8
0.85
0.9
0.95
1
-0.05
0
0.05
0.1
0.15
0.2
parameter (α)
parameter (θ)
K
ak
w
an
i 
in
d
ex
General taxes Out-of-pocket 
payments
Overall health
care finance
Private health 
insurance
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
164 
 
 
Figure 6.11: The sensitivity of the Kakwani index of total health care financing to assumptions 
about corporate income tax 
Note: 95% confidence interval is shown around the estimate 
 
 
6.6  DISCUSSION 
 
The results presented in this paper indicate that there is a fair degree of progressivity in health 
care financing in South Africa.  The Kakwani index of overall health care financing was 
estimated at 0.12.  Among the constituents of total financing, general taxes are progressive, 
private health insurance is progressive and out-of-pocket payments are proportional.  Though 
general taxes are progressive, all indirect taxes (fuel levy, value-added tax and excise taxes) were 
regressive.  Direct taxes (personal and corporate income taxes) were however progressive.  The 
Kakwani index for out-of-pocket payments initially indicates a regressive relationship but this 
was rejected by the test of dominance and the conclusion was that out-of-pocket expenditures 
are proportional.  This means that they place similar levels of burden on all households.  The 
case of private health insurance, called medical schemes in South Africa, is very different.  This 
financing mechanism was found to be progressive implying that the rich bear a 
disproportionately larger share of the burden.  The distribution of enrolled members follows 
income gradients (McIntyre and Doherty, 2004, Borghi et al., 2009, Ataguba and Goudge, 
2012) because the poor cannot afford to purchase cover.  Among the insured, however, it was 
found to be regressive.  
 
As also reported in this study, international evidence shows that out-of-pocket payments are 
generally regressive or proportional (cf. Lairson et al., 1995, Wagstaff et al., 1999b, Cissé et al., 
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2007, Ugá and Santos, 2007, O'Donnell et al., 2008a, Smith, 2010). These results are 
consistent across high income countries (cf. Wagstaff et al., 1999b, Klavus, 2001) and middle- 
to low- income countries (cf. Cissé et al., 2007, O'Donnell et al., 2008a).  Exceptions include a 
few countries such as Bangladesh, Indonesia, Philippines and Zambia (O'Donnell et al., 2008a, 
Mwenge, 2010) where out-of-pocket payments are clearly progressive.  In some countries 
where a positive value of the Kakwani index is reported, the value is usually smaller than 0.07 
and this shows an almost proportional relationship.  The value of the Kakwani index for out-of-
pocket expenditures obtained in this study (-0.002) compares with that reported elsewhere for 
Colombia (Castano et al., 2002).  The studies that have recorded positive Kakwani indices have 
noted that it reflects constrained financial access of the poor (Mwenge, 2010).  In many 
developing countries out-of-pocket payments are a substantial component of overall health care 
expenditures (Lu et al., 2009, Ataguba, 2012b) and this form of financi g health services is 
described as inefficient and inequitable (McIntyre and Doherty, 2004, Knaul et al., 2006).  
Inequity here derives from the non-discriminatory nature of the payments.  Though user fees 
are differentiated by income levels in South Africa, in most countries, it is usually the case that 
both the rich and the poor are frequently faced with the same payment schedule independent 
of income level. Payments are also highly fragmented (McIntyre et al., 2008) in such a way that 
there are no pooled risks.  These create inefficiencies in the system.  In the case of South 
Africa, as found in this study, out-of-pocket payments comprise about 14% of total health care 
expenditures and the distribution of the burden, as reflected in the Kakwani index, confirms 
the inequitable nature of such payments.  This could still represent an underestimation of the 
burden households’ face.  This is because some households that cannot afford payments may 
have forgone treatment thereby imposing higher burden in the long-run as poorer households 
delay treatment until the illness becomes severe, requiring even more expensive treatment 
(McIntyre et al., 2006).  
 
The distribution of indirect taxes as obtained in this study conforms to those reported 
internationally (Wagstaff et al., 1999b, Klavus, 2001, Smith, 2010, Yu et al., 2011).  Just like 
out-of-pocket payments, with the exception of some countries, indirect taxes are mostly 
regressive health care financing mechanisms.  Only in some countries such as China, 
Bangladesh, Hong Kong, Indonesia, Thailand, Nepal and Philippines (see O'Donnell et al., 
2008a) have indirect taxes been reported as progressive.  Generally in most countries where 
indirect taxes are progressive, out-of-pocket payments tend to also be progressive.  Most of 
these studies that investigate indirect taxes do not show the progressivity of the constituents of 
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total indirect taxes.  In this regard it is difficult to compare the regressive results in the 
components of indirect taxes obtained in this study with external studies.  However the global 
trend is that developing countries with large informal sectors tend to record progressive indirect 
taxes. Because tax structures and policies differ across developed and developing countries 
(Gordon and Li, 2009), the extent to which tax laws are enforced differ.  One of the few studies 
on health care financing that differentiated the components of indirect taxes was conducted in 
Ghana (Akazili, 2010, Akazili et al., 2011).  In that study indirect taxes were progressive 
because import duty and value-added tax are progressive and these offset the regressivity of the 
fuel levy.  Value-added tax was progressive in Ghana because of selective exclusion of certain 
commodities consumed mainly by the poor from taxation (Akazili et al., 2011).  In the case of 
South Africa, as found in this study, all the components of excise taxes are regressive.  The 
most regressive being excise taxes on alcohol and tobacco products.  The regressivity of alcohol 
taxes in South Africa has been reported elsewhere (Ataguba, 2012a) and this is driven by the 
distribution of alcohol drinkers.  Also value-added tax, excise taxes and fuel levy have been 
reported as regressive in South Africa (Simkins et al., 2000, Go et al., 2005, Mabugu et al., 
2009).   
 
In some countries such as Ghana and Egypt some indirect taxes are earmarked specifically for 
the health sector and they each account for about 3% of total health care expenditures in these 
countries.  For example Ghana earmarks 2.5% of value-added tax rate as a national health 
insurance levy to finance their national health insurance (Akazili et al., 2011) especially to 
ensure that the contributors’ base is increased.  This financing source was found to be mildly 
progressive (albeit not statistically significant) in Ghana because it is essentially a reflection of 
the distribution of value-added tax.  Egypt operates an earmarked health tax on the sale of 
cigarette and related products (O'Donnell et al., 2008b) and the distribution was found to be 
proportional.  These imply that countries could rely more on indirect taxes for funding health 
care when there is some progressivity in payments. 
 
Direct taxes were reported as progressive health care financing sources in South Africa.  This 
result is consistent with previous literature both in developing and developed countries.  The 
Kakwani index of 0.21 obtained in this study compares to those reported in other studies 
around the world.  For example, the Republic of Korea in 2000 recorded an index value of 
0.27 and Egypt a value of 0.25 in 1997 (O'Donnell et al., 2008a, O'Donnell et al., 2008b).  
Most of the studies do not distinguish between personal income tax and corporate income tax 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
167 
 
in arriving at the incidence of direct taxes (cf. Wagstaff et al., 1999b, Ugá and Santos, 2007, 
O'Donnell et al., 2008a, Yu et al., 2011). Studies in Ghana and Tanzania however 
distinguished between corporate income tax and personal income tax and both were found to 
be progressive (Mtei and Borghi, 2010, Akazili et al., 2011).  In general, all tax incidence 
studies conducted in South Africa have found that direct taxes are progressive (Simkins et al., 
2000, Amm, 2001).  Amm’s (2001) study investigates corporate income tax in South Africa by 
focusing on shareholders, both direct and indirect (i.e. via pension fund investments).  The 
study showed that while corporate income tax is progressive the inclusion of indirect 
shareholders rather than only considering direct shareholders (through dividends) reduces the 
extent of progressivity.  In all countries where indirect taxes as a source of health care financing 
were reported as progressive, the value of the Kakwani index for direct taxes is greater than that 
for indirect taxes (see O'Donnell et al., 2008a for the case of Bangladesh, Hong Kong, 
Indonesia, Korea Republic, Nepal, Philippines and Thailand).  This signifies that even when 
indirect taxes are progressive, they are less progressive than direct taxes.  The main reason for 
progressive direct taxes is the progressively structured personal income tax rates.  In all the 
countries though there are differences in the way personal income tax rates are set; they 
generally discriminate favourably between the poor and the rich.  In South Africa the marginal 
tax rate as is an increasing function of income (see Table 5.2). 
 
Progressive direct taxes and regressive indirect taxes generally result in progressive general taxes 
because of the dominance of progressive direct taxes over indirect taxes.  Results elsewhere in 
Australia, Brazil, Denmark, Finland, Germany, Ghana, Ireland, Italy, Netherlands, Portugal, 
Spain, Sweden, Switzerland, Tanzania, United Kingdom and USA have consistently shown that 
general taxes are progressive sources of health care financing (see Lairson et al., 1995, Wagstaff 
et al., 1999b, Mtei and Borghi, 2010, Smith, 2010, Akazili et al., 2011).  The results in this 
paper conform to those of previous studies.  Financing health care through general taxes will 
therefore place lesser burden on the poor relative to the rich than through out-of-pocket 
payments.  Countries such as the United Kingdom and more recently Thailand that finances 
health care largely through progressive general taxes place less burden on the poor.  However 
countries that rely heavily on other regressive financing sources such as out-of-pocket payments 
and in some cases social health insurance (for example Germany and Netherlands) tend to 
place a greater burden of health care financing on the poor. 
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Private health insurance may differ across countries. Their presence in Africa and other 
developing countries is limited.  In some countries such as Tanzania, community insurance 
schemes exist (Mtei and Borghi, 2010).  The type of private health insurance that exists in a 
country and the structure of premiums will determine the distribution of the burden.  In 
Tanzania the Community Health Fund was found to be regressive because it covers those in 
the informal sector and premiums are not related to income levels (Mtei and Borghi, 2010).  In 
South Africa private health insurance (or medial scheme) contributions were found to be 
overall progressive.  International studies have shown that the incidence of private health 
insurance60 varies from progressive to regressive.  Where private health insurance is taken out 
as a top-up cover to supplement publicly available programmes or cover such as in Portugal 
and the United Kingdom, it turns out as a progressive health care financing mechanism 
(Wagstaff et al., 1999b).  This is because it is only the rich that can afford to purchase such 
supplementary insurance to cover for some luxuries.  In fact the Kakwani indices obtained for 
private health insurance in Portugal and the United Kingdom exceed that from general taxes.  
Elsewhere in countries such as the United States and previously Switzerland where private 
insurance is taken out as the sole cover, and enrolment cuts across the entire population, a 
regressive pattern was observed (Wagstaff et al., 1999b).  In the case of Germany where it is 
taken out as the sole cover but only the rich enrol, it turned out to be a progressive financing 
mechanism. Another country such as Palestine has reported a progressive private health 
insurance (Abu-Zaineh et al., 2008).  Again it is progressive because it is only selected rich 
population that purchase cover.   
 
Overall health care financing is progressive in South Africa.  The progressive financing system 
is driven largely by progressive general taxes and private health insurance.  This result is 
generally encouraging given South Africa’s large income inequality.  Internationally it is 
accepted that health care financing should follow the principle of ability-to-pay (see Chapter 3 
for details).  Even though there is no universally accepted extent of progressivity, financing 
healthcare according to ability to pay means that health care financing should be progressive 
(Wagstaff and van Doorslaer, 2000).  Results from international literature show that health care 
financing systems could be progressive or regressive.  These results further show that the 
relationship does not depend on the level of development or income of the country.  Some 
richer countries such as Japan, Germany, Denmark, Netherlands, Sweden, and Switzerland 
                                                           
60 Even when community based insurance schemes are excluded. 
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have regressive health care financing systems while some developing countries such as Ghana, 
Egypt, Bangladesh, Malaysia, and Tanzania have progressive health care financing systems.  
Countries that record progressive financing systems rely more on progressive mechanisms such 
as direct taxes and to some extent social health insurance and not necessarily when general 
taxes are progressive.  However the Republic of Korea that relies heavily on a regressive social 
health insurance has a regressive overall health care financing (O'Donnell et al., 2008a) even in 
the face of progressive indirect taxes, direct taxes and out-of-pocket payments.  In the case of 
South Africa total health care financing is progressive because general taxes and private health 
insurance are progressive and these together accounts for over 85% of total health care 
financing in the country.  Such progressive results imply that health care financing places lesser 
burden on the poor relative to the rich.  In fact as shown in Figure 6.2, the poorest 20% of the 
population spend about 4% of their income on health care compared to 14% by the top 20%. 
 
Generally it is the case that fairness or equitable financing is upheld as a goal for health systems 
(World Health Organization, 2010).  While it is challenging to operationalize this in different 
contexts, South Africa recognises that equity in health care financing and use of health services 
are important policy goals (Department of Health, 1997, 2011) that should be pursued.  
However, the country is still faced with several equity challenges (McIntyre and Gilson, 2002, 
McIntyre et al., 2002, Ataguba et al., 2011, Ataguba and McIntyre, 2012).  The major equity 
challenges include the public-private mix, maldistribution of resources across geographic 
regions, and disparities in the allocation of public resources between socio-economic groups 
(see McIntyre and Doherty, 2004, Coovadia et al., 2009).  These challenges are heightened by 
high levels of income inequality, unemployment and poverty in the country (du Toit, 2002, 
Development Indicators, 2010). 
 
It is important to understand in the context of South Africa, given the challenges facing the 
health system, the usefulness of the results presented here.  This is motivated by the fact that 
the choices about how health care is financed have an impact on how fairly the burden of 
payment is distributed (World Health Organization, 2000).  When health systems are financed 
through regressive mechanisms, they place greater burden on the poor relative to the rich 
(Wagstaff et al., 1999b, Wagstaff and van Doorslaer, 2000).  Progressive health care financing is 
generally preferred.  These issues in the context of South Africa are dealt with, in detail, in 
Chapter 8.  They form the basis of discussions in that chapter. 
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6.7  CONCLUSION  
 
This chapter has rigorously investigated the distribution of the burden of health care financing 
in South Africa using standard incidence methodologies.  The results presented show that 
while health care financing in South Africa is progressive, not all the constituent parts are 
progressive.  Out-of-pocket payments that comprise about 14% of total health care financing 
are mildly regressive (with a negative Kakwani index).  Statistical tests indicate that they are 
proportional.  All indirect taxes were regressive and all direct taxes were progressive.  Private 
health insurance was also found to be progressive but with a skewed distribution of enrolled 
members.  Sensitivity analyses performed on the results show that the progressivity results 
presented are robust to the choice of equivalence scale parameters, shifting assumptions about 
corporate income tax and the society’s or policy maker’s aversion to inequality of the poor.  
The results are discussed and compared with those from other different country studies. 
 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
171 
 
 
Chapter 7  
 
 
 
DECOMPOSITION ANALYSIS OF THE INCOME REDISTRIBUTIVE 
EFFECT OF HEALTH CARE FINANCING IN SOUTH AFRICA 
 
 
 
7.1  INTRODUCTION 
 
This chapter presents an in-depth assessment of the income redistributive effect of health care 
financing in South Africa.  In Chapter 6, only the incidence of health care payments on 
households relative to their living standards was explored.  That analysis assumes away the 
presence of horizontal inequality and re-ranking that could be associated with health care 
financing.  For instance a health care financing system may be progressive but still induce 
increases in inequality through differential treatments.  This is likely to be the case when there 
is substantial re-ranking or horizontal inequities.  The aim of this chapter therefore is to unpack 
the components of redistribution in order to identify the areas of health care financing in South 
Africa that drives inequity in the system.  Methodologically this chapter also compares the 
results from competing models and draws some methodological conclusions in the case of 
South Africa, a country with high income inequality.  Because the analyses are based on several 
assumptions about the values of certain parameters, robustness and sensitivity analyses were 
performed.  The discussions in this chapter are based on the rationale of pursuing social justice 
and equity (Boadway and Keen, 2000) introduced in Chapter 3.  They also relate to the ATP 
principle. 
 
 
7.2  OVERVIEW OF THE METHODOLOGY 
 
This section presents an overview of the methodology for assessing the income redistributive 
effect of health care financing.  The extensive evolution of these methods is contained in 
Chapter 4.  Here, in order avoid replication, only a briefly statement of the methods are 
provided.  Where possible some more details are provided than were previously outlined.  
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Such details include how the method was operationalized in this thesis.  Based on the review 
contained in Chapter 4, three competing methods were selected.  The first is the traditional 
Aronson, Johnson and Lambert – referred to here as AJL methodology or model (Aronson et 
al., 1994). The second is an ‘improvement’ over the AJL methodology that attempts to assess 
full vertical effect and also decompose reranking into between-group reranking (i.e. the same as 
the AJL reranking), within-group reranking and entire group reranking.  This was developed by 
Urban and Lambert (Urban and Lambert, 2008) and is referred to here as the UL 
methodology or model.  The third methodology considered is that proposed by Duclos, Jalbert 
and Araar (Duclos et al., 2003).  This methodology decomposes inequality measures based on 
the Atkinson-type social welfare functions by incorporating some ethical concerns.  This is 
referred to here as the DJA methodology or model.  The DJA methodology attacks one of the 
challenges with assessing redistributive effects (i.e. the arbitrariness involved in the choice of 
near-equals as opposed to ‘real’ or ‘exact’ equals when assessing classical horizontal inequity).  
This is driven largely by the genuine concern that in most datasets there may be no likely 
occurrence of exact equals such that any arbitrary categorization of equals may limit the extent 
to which accurate decomposition can be performed.  In their formulation therefore they 
suggest the use of non-parametric approaches to obviate the problems inherent in categorising 
near-equals.  In doing so horizontal equity can be assessed in the ‘classical’ sense defined as 
equal treatment of equals.  However one of the challenges with using the DJA approach is the 
choice of parameters of aversion to inequality and uncertainty in net incomes. 
 
It must be borne in mind that there are two classes of methods – those based on the 
decomposition of the Gini index (i.e. AJL and UL) and that based on the decomposition of an 
Atkinson-type inequality measure (i.e. DJA).  Because of this, the results from these methods 
may not be directly comparable.  However for methodological reasons this chapter attempts to 
compare the results obtained from these methods.  Such comparison is not so much based on 
the magnitudes of the components of the decomposition but mainly based on the expected 
signs of the components and their relative contribution to overall redistribution. 
 
Let us define =X
1
[ ,x
2
, ,x …
1
,
M
x
−
]
M
x  as a vector of gross per adult equivalent incomes and 
=T
1
[ ,t
2
, ,t …
1
,
M
t
−
]
M
t  as the vector of per adult equivalent health care payments (e.g. private 
health insurance).  If we define 
i
n =
i
x −
i
t , then =N
1
[ ,n
2
,n ,…
1
,
M
n
−
]
M
n  is a vector of per 
adult equivalent net-incomes after health care payments corresponding to the vector of per 
adult equivalent gross incomes.   
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Following Reynolds and Smolensky (1977) we can define the redistributive effect of healthcare 
payments (RE ) under the AJL and the UL frameworks as the change in inequality associated 
with health care payment: 
 
 
X N
RE G G G=∆ = −  (7.1) 
 
where 
X
G  is the Gini index associated with the vector X  and 
N
G =
X T
G
−  is the Gini index 
associated with the vector N . 
 
A pro-poor redistribution occurs when inequality in the vector N  is less than that in X  such 
that  RE > 0  while a negative redistribution occurs when RE < 0 .  Aronson et al. (1994) 
further decompose the redistributive effect of payments as follows: 
 
 RE V H R= − −  (7.2) 
 
where V  represents vertical equity, H  horizontal inequity and R  reranking.  Most methods 
used to assess redistribution have adopted this convention.  
 
These decomposition analyses require that we compute Gini and concentration indices.  
Except otherwise stated, in this chapter the Gini index was computed in Stata® as: 
 
 ˆ ˆ1 ( / )
X
G ξ µ= −  (7.3) 
 
where ξˆ = ( )2 2 21 11 (( ) ( ) ) / ( )
M
i i ii
V V V x+= −∑ ; 
M
i h i h
V w
=
= ∑  and 
1
x ≥
2
x ≥ ≥
1M
x
−
≥
M
x .  The vector 
=W [ ,
i
w
2
, ,w … ]
M
w  represents the household sampling weights based on the sampling design.  
The weighted average of the vector X  is given as ˆ
X
µ . 
 
The concentration index for any vector =Z
1
[ ,z
2
,z ,… ]
M
z  was similarly computed in Stata
® as 
follows: 
 ˆ ˆ1 ( / )
Z Z Z
C ξ µ= −  (7.4) 
 
where the ranking variable is the vector X , 
Zˆ
µ  is the weighted average of the vector Z ; ˆ
Z
ξ =
( )2 2 21 11 (( ) ( ) ) / ( )
M
i i ii
V V V z+= −∑ ; and 1x ≥ 2x ≥ ≥ 1Mx − ≥ Mx . 
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7.3  THE METHODOLOGY OF THE AJL DECOMPOSITION  
 
The Aronson, Johnson and Lambert (Aronson et al., 1994) decomposition of (7.2) can be 
stated as: 
 
 
,
( / (1 ))
AJLAJL AJL
X X T K j X T j X T X Tj
RE HV R
G G g g G G Cpi α− − − −
= == =
− = − − − −∑
  
 (7.5) 
 
Because there are no exact equals in the dataset, based on what has been previously proposed, 
it requires that we first of all generate bands of equals or near equals (Aronson et al., 1994).  
Usually most studies use predetermined fixed income bands (i.e. with equal widths) but this is 
hardly possible in the case of an unequal society where the distance between income points 
varies widely especially at the top of the distribution.  Because of the large variations in the 
vector X , the population was grouped into percentiles (i.e. 100 groups of households) based on 
the vector X .  Each percentile was treated as close-equals and used in the analysis.  To 
understand the extent to which there are variations in the groups (especially at the top of the 
distribution), Figure 7.1 shows the mean adult equivalent income of each of the groups with 
their respective standard deviations represented by the size of the circles.  Any group with a 
larger circle indicates that the range is wide and variations in income within the group are also 
high.  For example the 100th group has the largest circle signifying huge variations in income at 
the top of the income distribution.  Generally the groups below the 80th group tend to be more 
‘homogenous’ than those above it.   
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Figure 7.1: Variations in groups of close-equals 
 
 
The various components of the AJL decomposition in (7.5) were obtained as follows: 
 
7.3.1 The overall redistribution 
 
X X T
G G
−
−  measures total redistributive effect of any health care financing source T .  The Gini 
index of pre-payment income 
X
G  was obtained directly using (7.3) while the Gini index of 
post-payment income 
X T
G
−  was also obtained using (7.3) but with N  as the vector of interest. 
 
7.3.2 The AJL vertical component 
 
D JAV  is some measure of progressivity in health care financing given that there is no reranking 
and there is no horizontal inequity.  Here 
K
pi  is the Kakwani index obtained in the absence of 
horizontal inequity in health care financing.  This was estimated as the difference between the 
between-group concentration index of health care financing ( B
T
C ) and the Gini index of pre-
payment income (
X
G ).  B
T
C  was obtained using (6.2) where the vector of interest T  is replaced 
with group specific averages ( j
T
µ ) for each group j .  The parameter g  is the average payment 
or tax rate for each health care financing source (i.e. the share of payments in income).  
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0DJAV >  means that health care financing is progressive while 0DJAV <  implies that it is 
regressive. 
 
7.3.3 The AJL re-ranking component 
 
AJLR  is some non-negative measure of re-ranking.  Here 
X T
C
−  is post-payment income 
concentration index obtained in Stata® using (6.2) where the vector of interest is N .  The 
ranking variable is obtained by ranking households first by their prepayment income (i.e. vector 
X ) then within each group of equals, by their post-payment income (i.e. the vector N  for each 
group j ) and 
X T
G
−  is obtained using (7.3) but the vector of interest here is N .   
 
7.3.4 The AJL horizontal component 
 
A JLH  is some non-negative measure of horizontal inequity.  It can be interpreted as the 
weighted sum of the group specific post-payment income Gini coefficients.  
,X T j
G −  is group j  
specific post-payment income Gini coefficient; 
j
α  is the product of each group’s population 
share and its post payment income share.  In this thesis however A JLH  was obtained as a 
residual using the identity:  
 
 AJL AJL AJLH V R RE= − −  (7.6) 
 
This was done in order to reduce the computation of several Gini indices for each group.  If 
Equation (7.6) is true then the residual is the measure of horizontal inequity. 
 
7.4  THE METHODOLOGY OF THE UL DECOMPOSITION  
 
Urban and Lambert’s (2008) major contributions include the further decomposition of the 
reranking effect into three components – between-group, within-group and entire-group 
reranking, and the estimation of full vertical effect.  The UL model uses the same groups of 
near-equals (see Figure 7.1) that were used in the AJL model.   
 
The UL formulation can be written as: 
 
 ( )
UL UL UL AP
EG WG BG
X X T X X T X T X T
RE V H R R
G G G C C C R R R
− − − −
= = = = =
′ ′− = − − − − + +
   
 (7.7) 
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The overall redistributive effect in the UL decomposition in (7.7) is the same as that in the AJL 
model.  The other components of the decomposition were obtained as follows: 
 
7.4.1 The UL vertical component 
 
ULV  is the vertical effect which again is some measure of progressivity. 0ULV >  implies 
progressivity while 0ULV <  implies regressivity.  
X
G  is again obtained directly from (7.3) as the 
Gini index of overall income inequality.  
X T
C
−
′  is obtained using (6.2) by replacing the variable 
of interest with some measure of post-payment income that deducts from each household’s 
pre-payment income in each group j , the group specific payment share (
j
g ) of income.   
 
7.4.2 The UL horizontal component 
 
U LH  is a non-negative measure of horizontal inequity that captures unequal treatment of 
equals.  Urban and Lambert  (2008) calls this the ‘type-2 effect’61.  
X T
C
−  is obtained using (6.2) 
with the vector of interest as N  and households were ranked by the vector X  and then by the 
vector N  among households with exact pre-payment income.  
X T
C
−
′  was obtained as in the 
vertical component of the UL. 
 
 
7.4.3 The UL re-ranking component 
 
ULR  is some non-negative measure of re-ranking.   Within group re-ranking WGR  was obtained 
as follows: WGR =
X T
C
−
′′ −
X T
C
− . While X TC −  is the same as that obtained in AJL re-ranking, 
X T
C
−
′′  was obtained using (6.2) but the variable of interest is replaced with the vector N  and the 
ranking variable is constructed by first of all ranking households within each group by their 
group specific vector of X  and then groups were ranked by group specific means of 
prepayment income ( j
X
µ ).  
X T
C
−
′′′  was obtained similarly as 
X T
C
−
′′  but with a different rank 
order.  Here households within each group are ranked by their group vector of N  and groups 
are further ranked by their group specific mean net incomes ( j
N
µ ).   
 
                                                           
61 See Chapter 4 for a discussion on the type-2 effect. 
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Entire group re-ranking ( EGR ) was obtained as: EGR =
X T
C
−
′′′ −
X T
C
−
′′  where 
X T
C
−
′′  and 
X T
C
−
′′′  
remain as defined earlier. 
 
Between group re-ranking ( BGR ) is identical to AJLR  and it was obtained as BGR =
X T
G
−
−
X T
C
−
′′′  
where 
X T
G
−  and X TC −′′′  remain as previously defined.  
 
Standard errors for the indices in (7.5) and (7.7) were obtained analytically using the DASP 
software (Araar and Duclos, 2009b).  Both the sampling design features of the IES 2005/06 
survey discussed in Chapter 5 and the dependence of these indices were taken into account in 
the estimation process.  However because A JLH  was estimated in (7.6) as the residual, analytical 
standard errors could not be obtained.  Therefore as an alternative, as suggested in Cameron 
and Trivedi (2009), bootstrap methodology with 100 replications was used to obtain standard 
errors for A JLH . 
 
7.5  THE METHODOLOGY OF THE DJA DECOMPOSITION  
 
As noted earlier the problem of measuring classical horizontal inequity is still inherent in the 
AJL and UL methods.  To address this and to avoid the specification of near equal, the DJA 
approach uses social welfare functions in decomposing the redistributive effect of payments 
(Duclos et al., 2003). 
  
Let the vectors X , T  and N  remain as previously defined.  
 
We can define, in a continuous sense, mean gross income as: 
 
1
0
( )
X
X p dpµ = ∫  (7.8) 
 
where ( )X p  is the quantile (or percentile) function of per adult equivalent gross income or 
what Yaari (1988 p.382) loosely calls “individual p’s income.” 
 
If we define ( )N q  as the quantile (or percentile) function of net per adult equivalent income (or 
individual q’s net income), we can define mean net income analogously as: 
 
 
1
0
( )
N
N q dqµ = ∫  (7.9) 
 
We use a specification of the social welfare function by Yaari (1988) given as: 
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1
0
( ( )) ( )
X
W X p w p dp= ∫  (7.10) 
 
where (7.10) is additive and linear in ( )X p , the weights function ( )w p  is defined as non-
negative and depends on the position of the individual on the gross income distribution parade 
(i.e. it is rank-dependent).  This weight function further satisfies the condition: 
 
 
1
0
( ) 1w p dp =∫  (7.11) 
 
Equation (7.10) satisfies the Pigou-Dalton transfer principle and is concave in incomes only 
when the weights satisfy the following inequality: 
 
 ( ) ( )
i j
w p w p≥  if 
i j
p p≤  for i j≠  (7.12) 
 
This means that the weights attached to inequality of poorer individuals are larger than those 
attached to inequalities of richer individuals.  This therefore means that we need to seek a 
specification for ( )w p  that satisfies both (7.11) and (7.12).  In this thesis the single parameter 
specification was used following the work of Donaldson and Weymark (1983).  This is one of 
the most widely used specifications in the inequality literature (Duclos et al., 2003).  This has 
been used to formulate the S-Gini index or what Yitzhaki calls the extended Ginis (Yitzhaki, 
1983).  The specification can be written as: 
 
 ( 1)( ; ) ( ; )/ (1 )w p p p p νν κ ν ν −=∂ ∂ = − , 1ν ≥  (7.13) 
 
where ( 2)( ; ) ( 1)(1 )p p νκ ν ν ν −= − − , and the single parameter ν  is a measure of aversion to rank 
inequality (Duclos et al., 2003).  The larger the value of ν , the faster is the fall in ( ; )w p ν  for 
higher percentiles.  
 
To implement this with discrete data as is the case in this thesis, we write the discrete 
equivalence of (7.13) as (see Duclos and Araar, 2006): 
 
 1( ; ) (( 1) ( ) )/
i
w p M i M i Mν ν νν −= − + − −  (7.14) 
 
where M  is the total number of households. 
 
The specification used for the utility function is an isoelastic function (see Duclos et al., 2003) 
given as: 
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1
, when  1
( ) 1
ln( ), when  1
y
U y
y
ε
ε
ε
ε
ε
− ≠=  − =
 (7.15) 
 
for 0ε ≥ , where ( )U y
ε
 is a concave function with strict concavity when 0ε > .  The function is 
concave because the parameter ε  captures how individuals will be averse to uncertainty in 
their net income. ε  is therefore a measure of relative aversion to risk (see Duclos et al., 2003). 
 
We redefine the social welfare function in (7.10) by replacing ( )X p  with the utility function in 
(7.15) that aggregates the utilities across the entire population and taking into account the 
weight in (7.13).  For the distribution of gross income this can be written as: 
 
 
1
0
( , ) ( ( )) ( , )
X
W U X p w p dp
ε
ε ν ν= ∫  (7.16) 
 
And for the distribution of net income it can be written analogously as: 
 
 
1
0
( , ) ( ( )) ( , )
N
W U N p w p dp
ε
ε ν ν= ∫  (7.17) 
 
where (7.16) is the average utility in a population weighted by the function ( ; )w p ν  which 
measures relative utility deprivation in the p pulation and (7.17) is defined analogously (see 
Duclos et al., 2003). 
 
It is not difficult to see that when 0ε =  such that 
0
( )U y y
ε=
=  (see Equation (7.15)) then 
Equation (7.16) becomes the S-Gini class social welfare function (Duclos et al., 2003).  
Additionally when 2ν =  this is the standard Gini social welfare function.  
 
Following from (7.13) we know that ν  is a measure of aversion to rank inequality.  Yaari 
(1988) provides a useful way of understanding ν  by defining an indicator for policy maker’s 
degree of equality mindedness at a certain percentile p  as: 
 
 1
( ; ) ( ; )
( 1)(1 )
( ; ) ( ; )
p w p
v p
p w p
κ ν ν
κ ν ν
−′′ ′− ≡ − = − −
′
 (7.18) 
 
The indicator in (7.18) is also shown in Figure 7.2.  This is only dependent on the degree of 
aversion to rank inequality (ν ) at any given rank p  and not on the level of the individual’s 
income at that rank.  As shown in Figure 7.2, the larger the value of ν , the larger the degree of 
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equality mindedness and as shown in Figure 7.3, the faster is the fall in the weights ( ; )w p ν  as p  
increases.  
 
Figure 7.2: Policy maker’s degree of equality mindedness 
 
 
Figure 7.3 implies that for any value of ν  the society or policy maker attaches more weight to 
inequalities or relative deprivations occurring at lower ranks than those occurring at higher 
ranks.  Because a higher value of ν  increases the society or policy maker’s sensitivity to 
inequalities (i.e. a consequence of (7.18)), Figure 7.3 confirms that such increased sensitivity is 
biased in favour of the poor in aggregating relative deprivations. 
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Figure 7.3: The single parameter ethical weighting function ( ( ; )w p ν ) 
 
 
The inclusion of (.)w  introduces relative deprivation into the assessment of inequality and 
moves away from the traditional utilitarian specification of the Atkinson social welfare functions 
(Atkinson, 1970).  This is particularly important because assessment of inequality relates to 
how people see themselves in relation others in the society (Runciman, 1966).  This has also 
been discussed extensively by Sen (1973, 1979, 1988).   
 
The traditional assessment of redistribution introduced under the AJL and UL frameworks are 
based on the decomposition of the Gini index.  The Gini index, including the extended or S-
Gini is a linear index that is based on simplistic assumptions which made it popular amongst 
economists (Porath and Gilboa, 1994).  However “the most salient drawback of linear 
measures is that the effect on the social welfare of a transfer of income from one individual to 
another depends only on the ranking of incomes but not on their absolute levels” (Porath and 
Gilboa, 1994 p.445).  This can be seen in (7.16) when we set 0ε =  in (7.15) such that 
0
( )U y
ε=
=
y  and ( , )
X
W ε ν =
1
0
( ( )) ( , )y p w p dpν∫  representing the weighted mean of y .  
 
However with the non-linear representation in (7.16) and for 0ε ≠  the drawback in linear 
measures is obviated since ( )U y
ε
 is not a linear transformation of gross or net income. 
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If we define ( | )N q p  as the q-quantile function for net income conditional on the p-quantile 
function for gross income, the expected net income of individuals at rank p in the distribution 
of gross income can be written as: 
 
 
1
0
( ) ( | )N p N p q dq= ∫  (7.19) 
 
Loosely speaking ( | )N q p  is the net income of an individual whose net income rank is q among 
individuals whose gross income rank is p.  A non-parametric model (a Kernel regression) is 
used to obtain the expected net income ( )N p  conditional on net income quantiles.  If every 
individual at rank p of gross income distribution were treated equally such that there is no 
horizontal inequity in health care payments, then social welfare function can be written as: 
 
 
1
0
( , ) ( ( )) ( , )E
N
W U N p w p dp
ε
ε ν ν= ∫  (7.20) 
 
This represents the social welfare function that is expected if there is horizontal equity such that 
equals were treated equally.    
 
The expected net income utility of individuals at rank p with realised net income ( | )N q p  is 
also obtained as: 
 
 
1
0
( ( )) ( ( | ))U N p U N q p dq
ε ε
= ∫  (7.21) 
 
If individuals are given their expected net income utility ( ( ))U N p
ε
 in place of their expected net 
income ( )N p , so also that there is some sort of local horizontal equity (Duclos et al., 2003), 
then the resulting social welfare function can be written as: 
 
 
1
0
( , ) ( ( )) ( , )P
N
W U N p w p dp
ε
ε ν ν= ∫ . (7.22) 
 
Because we use sample dataset, Equations (7.16), (7.17), (7.20) and (7.22) were estimated using 
the discrete formulation of ( ; )w p ν  in (7.14) as follows: 
 
 
1
ˆ ( , ) ( ) ( )
M
X ii
W U x D
ε
ε ν ν
=
=∑  ordered by ix  (7.23) 
 
1
ˆ ( , ) ( ) ( )
M
N ii
W U n D
ε
ε ν ν
=
=∑  ordered by in  (7.24) 
 
1
ˆ ˆ( , ) ( ) ( )
ME
N ii
W U n D
ε
ε ν ν
=
=∑  ordered by ix  (7.25) 
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1
ˆ ( , ) ( ) ( )
MP
N ii
W U n D
ε
ε ν ν
=
=∑  ordered by ix  (7.26) 
 
where ( ) (( 1)/ ) (( )/ )D M i M M i Mν νν = − + − −  
 
By the principle of concavity and the results of (7.19), (7.20) and (7.21) it is not difficult to see 
that ( ( ))U N p
ε
≥ ( ( ))U N p
ε
 and according to Duclos et. al. (2003) it captures the local welfare cost 
at p of net income uncertainty.  Therefore it would hold that:  
 
 ( , ) ( , )E P
N N
W Wε ν ε ν≥  (7.27) 
 
Now if we define the equally distributed equivalent income for the distribution of gross income 
as ( , )
X
ξ ε ν  such that if this is enjoyed by all individuals it would yield the same level of social 
welfare as the original distribution of gross income, then we can replace ( , )
X
ξ ε ν  in (7.16) to 
obtain: 
 
 
1
0
( , ) ( ( , )) ( , ) ( ( , ))
X X X
W U w p dp U
ε ε
ε ν ξ ε ν ν ξ ε ν= =∫  (7.28) 
 
This result is true because ( ( , ))
X
U
ε
ξ ε ν  does not depend on p  and the identity in (7.11) holds. 
 
If ( , )
X
W ε ν = ( ( , ))
X
U
ε
ξ ε ν  and the inverse of the utility function given in (7.15) can be written as: 
 
 
1
1
when 1(1 ) ,
( )
when 1exp( ),
y
U y
y
ε
ε
εε
ε
−
−
 ≠−=  =
 (7.29) 
 
then we can write out the following: ( , )
X
ξ ε ν = 1 ( , )
X
U W
ε
ε ν− ; ( , )
N
ξ ε ν = 1 ( , )
N
U W
ε
ε ν− ; ( , )E
N
ξ ε ν =
1 ( , )E
N
U W
ε
ε ν−  and ( , )P
N
ξ ε ν = 1 ( , )P
N
U W
ε
ε ν− . 
 
After obtaining all these measures we can use the general notation for inequality (see Duclos et 
al., 2003) following Atkinson (1970) to obtain the following: 
 
 
( , )
1 X
X
X
I
ξ ε ν
µ
= −  (7.30) 
 
( , )
1 N
N
N
I
ξ ε ν
µ
= −  (7.31) 
 
( , )
1
E
E N
N E
N
I
ξ ε ν
µ
= −  (7.32) 
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( , )
1
P
P N
N P
N
I
ξ ε ν
µ
= −  (7.33) 
 
Inequality measure in (7.30) for instance can be interpreted as the percentage of total income 
that could be spent in removing inequality without any loss in social welfare (Duclos et al., 
2003).  
 
Based on the preceding, and on the general definition of income redistributive effect, the 
redistributive effect of health care financing under the DJA formulation can be written as the 
change in inequality. 
 
 
X N
I I I∆ = −  (7.34) 
 
Note that the mean of net incomes contained in (7.31), (7.32) and (7.33) are identical such that: 
N
µ = E
N
µ = P
N
µ  (Duclos et al., 2003).  Based on (7.27) we can write the following inequality: 
 
 P E
N N N
I I I≥ ≥  (7.35) 
 
Duclos et al. (2003) decomposes (7.34) taking note of the inequality in (7.35) as: 
 
 
0 0
( ) ( ) ( )
DJA DJA DJA
E P E P
X N X N N N N N
V H R
I I I I I I I I
≥ ≥
− = − − − − −
  
 (7.36) 
 
As before, the extent of vertical inequity is measured by D JAV  and it represents the extent to 
which health care payments treats unequals unequally (Duclos et al., 2003).  Horizontal 
inequity is measured by DJAH  which represents the extent to which health care payments treats 
pre-payment equals unequally.  In this case DJAH  measures classical horizontal inequity.  This 
is because it does not require the specification of income bands that is required under the AJL 
or UL models.  The measure of re-ranking DJAR  represents the extent to which individuals are 
overtaken by others or the extent to which they overtake others in the redistributive process.  It 
can also be interpreted as “improper treatment of unequals” (Abu-Zaineh et al., 2009).  Duclos 
and Araar (2006 p.147) summarises this by saying: “we may also think of individuals resenting 
being outranked by others, but enjoying outranking others, and then assess their net feeling of 
resentment by the amount by which the net income of the richer (than themselves) actually 
exceeds what the net income of the richer class would have been had no ‘new rich’ displaced 
‘old rich’ in the distribution of net incomes.” 
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The major challenges however with the DJA approach lie in the choice of parameters of 
aversion to inequality (ν ) and aversion to risk or uncertainty in net income ( ε ).  As discussed 
in Chapter 4, empirical values for these parameters have been based on a “leaky bucket” or 
efficiency loss experiment (Duclos, 2000) that assesses the extent of society’s tolerance to costs 
incurred when transferring income from a rich to a poor individual (see Duclos et al., 2003).  
Based on this experiment the values of ε  should range between 0.25 and 1.0 while that of ν  
should be between 1 and 4 (Duclos, 2000, Duclos et al., 2003).  However Duclos et al. (2003) 
note that ‘reasonable’ values for ν  and ε  are 1.5 and 0.4 respectively.  These reasonable 
values have been used in recent studies on health care financing (for example see Bilger, 2008, 
Cavagnero and Bilger, 2010).  In this thesis, except otherwise stated, the same values were used 
for the parameters but later perform sensitivity analyses using the range of values implied by the 
leaky bucket experiment.  
 
Bootstrap methods (Efron and Tibshirani, 1986, Efron, 1987) were used to obtain standard 
errors for DJARE , D JAV , DJAH  and DJAR  using 100 replications (see StataCorp, 2009).  To 
avoid inconsistent estimates of bootstrap standard errors, bootstrap resamples needed to take 
into account the full sampling structure.  This includes the stratification and clustering in the 
original dataset and the non-parametric nature of some estimates (Cameron and Trivedi, 2009) 
especially the Kernel estimations for the indices.  DAD62 software (Duclos et al., 2010) had 
been programmed to take all these into account and was used to obtain all estimates for the 
DJA approach. 
 
7.6  RESULTS OF EMPIRICAL ASSESSMENT OF THE 
REDISTRIBUTIVE EFFECT OF HEALTH CARE FINANCING IN 
SOUTH AFRICA 
 
This section presents the results of the redistributive effect of health care payments based on 
the DJA model.  These results were later on compared with those obtained from the AJL and 
UL methodologies. 
 
The results presented in Table 7.1 indicate that financing health care via personal income tax 
in South Africa reduces inequality in income.  The redistributive effect (0.00430) was 
                                                           
62 This software is freely available and it is used for distributive analysis.  I am grateful to the authors particularly 
Abdelkrim Araar and Jean-Yves Duclos for technical assistance during estimation.  The software can be 
downloaded from: http://132.203.59.36/DAD/index.html.  
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statistically significant.  The vertical effect was estimated at 0.00431.  This was significantly 
different from zero and it indicates the extent of equity in financing health care through 
personal income tax.  The positive value of the estimate implies that personal income tax is 
progressive in the sense that unequals are treated unequally such that the poor are favourably 
treated.  This effect represents the amount by which inequality in post payment incomes could 
decrease if there are no differential treatments arising from reranking or horizontal inequity.   A 
very small and negligible horizontal effect was estimated (0.000005).  This was not statistically 
different from zero at conventional levels and it is not surprising because personal income tax 
in South Africa is progressively structured to treat equals equally.   Reranking was estimated at 
0.00001 and this was statistically different from zero.  Theoretically this means that some 
individuals are being outranked by others in the redistributive process.  However in the current 
context, it is important to note that the assessment of redistribution was based on adult 
equivalent income which is however not the basis for personal income taxation in South Africa.  
It is not unlikely that some households that earn the same amounts could have large household 
size and as such be ranked lower than their colleagues when household size and composition is 
taken into account. 
 
  
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
188 
 
 
Table 7.1: DJA decomposition of the income redistributive effect of health care payments, 
South Africa 2005/2006 
 
Finance source   RE
DJA  VDJA HDJA RDJA 
  
Personal income tax  
0.4299*** 
(0.04150) 
 0.4314*** 
(0.04142) 
0.0005 
(0.00047) 
0.0010*** 
(0.00009) 
Corporate income tax  
0.0380 
(0.02383) 
 0.0543** 
(0.02600) 
0.0049*** 
(0.00183) 
0.0114*** 
(0.00333) 
Direct taxes  
0.4717*** 
(0.04126) 
 0.4897*** 
(0.04156) 
0.0054*** 
(0.00196) 
0.0127*** 
(0.00342) 
  
Value-added tax  
-0.0576*** 
(0.01097) 
 -0.0571*** 
(0.01098) 
0.0000 
- 
0.0005*** 
(0.00003) 
Excise taxes  
-0.0425*** 
(0.00310) 
 -0.0416*** 
(0.00316) 
0.0005*** 
(0.00016) 
0.0004*** 
(0.00004) 
Fuel levy  
-0.0204*** 
(0.00234) 
 -0.0202*** 
(0.00234) 
0.0001 
(0.00007) 
0.0000 
- 
Indirect taxes  
-0.1220*** 
(0.01430) 
 -0.1202*** 
(0.01443) 
0.0007* 
(0.00042) 
0.0011*** 
(0.00008) 
General taxes  
0.3546*** 
(0.03687) 
 0.3759*** 
(0.03729) 
0.0066*** 
(0.00201) 
0.0148*** 
(0.00375) 
Private health insurance  
0.9401*** 
(0.12467) 
 1.1091*** 
(0.12942) 
0.0694*** 
(0.00729) 
0.0996*** 
(0.00997) 
Out-of-pocket payments  
-0.0574** 
(0.02889) 
 -0.0297 
(0.03032) 
0.0124*** 
(0.00199) 
0.0153*** 
(0.00320) 
Overall health care payments  
1.2738*** 
(0.13699) 
 1.5499*** 
(0.15421) 
0.1076*** 
(0.00941) 
0.1685*** 
(0.01992) 
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
The values of DJA parameters are: 0.4ε= , v = 1.5 
All figures are multiplied by 100 to enhance readability. 
 
Financing health care through corporate income tax in South Africa induces a positive but 
statistically insignificant income redistributive effect.  As shown in Table 7.1 it reduces 
inequality in income by about 0.0004.  This redistributive effect is smaller than that obtained 
from personal income tax.  The vertical effect also indicates a statistically significant progressive 
relationship which implies that unequals are treated unequally, with poorer groups treated 
more favourably.  The magnitude of the vertical effect (0.0005) is larger than that of horizontal 
inequity (0.00005) and re-ranking (0.0001).  Though personal income tax is horizontally 
equitable, corporate income tax is horizontally inequitable.  This inequity in corporate income 
tax is statistically significant and implies that equals are not being treated equally.  This result is 
because corporate income tax is paid not only by owners of capital and labour but also 
consumers.  Because both the rich and the poor consume manufactured products, and there is 
no explicit differentiation in prices, horizontal inequity and reranking is likely to occur.  Some 
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of the horizontal effects may not be interpreted as inequitable because they reflect choices that 
individuals make but overall the lack of differentiation in those who contribute to health care 
financing via corporate income tax induces differential treatments that cause horizontal inequity 
and reranking. 
 
Overall, financing health care through direct taxes induces significant pro-poor income 
redistribution in South Africa.  The redistributive effect associated with direct taxes was 
estimated at 0.0047 which implies that inequality is reduced through direct income taxes in 
South Africa.  This positive and significant income redistributive effect resulted from a positive 
vertical effect that dominates the negative effects of reranking and horizontal inequity.  Because 
corporate income tax and personal income tax exhibit significant pro-poor vertical effects, 
direct taxes are also significantly progressive.  The vertical effect associated with financing 
health care in South Africa through direct taxes was estimated at 0.0049 and this is also greater 
than the combined negative effects of horizontal inequity and reranking.  This vertical effect is 
larger than the individual vertical effects of personal income tax and corporate income tax.  
This is because it is the weighted sum of these two.  Significant differential treatments in the 
form of horizontal inequity and re-ranking were recorded for direct taxes largely because of the 
prominence of these effects with corporate income tax.  Horizontal inequity in direct taxes is 
0.00005 while re-ranking is 0.00013. 
 
While financing health care through direct taxes generally leads to reductions in income 
inequality, indirect taxes are the exact opposite.   Health care financing through value-added tax 
increases inequality in income.  The negative redistributive effect implies that post-payment 
inequality increased by 0.00058 over that of pre-payment income.  The major driver of the 
negative income redistributive effect is the pro-rich vertical effect.  There is an unfavourable 
treatment of unequals such that the poor are bearing a greater burden of health care payments 
through value-added tax than the rich.  Vertical inequity was significantly estimated at -0.00057.  
Differential treatments in the form of horizontal inequity and reranking were estimated to be 
very small.  In fact horizontal inequity was estimated to be <0.0000001.  Reranking effect 
(0.000005) was however statistically different from zero.  This means that when households 
finance health care via value-added tax, some are overtaken by others in the redistributive 
process.  
 
Health care financing through excise taxes in the form of tobacco taxes and alcohol taxes 
redistribute income in favour of the rich.  A statistically significant negative redistributive effect 
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(-0.00043) was estimated for excise taxes.  The increase in income inequality associated with 
financing health care with excise tax revenue is largely associated with the significant pro-rich 
vertical effect.  Vertical inequity was estimated at -0.00042 which means that unequal 
households are unfavourably treated.  The poor are paying more as a portion of their income 
in total excise tax revenue than the rich.  Differential treatments were almost equally shared 
between reranking and horizontal inequity.  Horizontal inequity and reranking were 
respectively estimated at 0.000005 and 0.000004.  Equal households end up being significantly 
treated unequally in contributing to excise tax revenue in South Africa.  This is mainly because 
such taxes are as a result of consumption patterns of individuals and households.  Only 
individuals that purchase items that are subject to excise taxes end up paying such taxes.  The 
underlying differential treatment is therefore, to an extent, a reflection of the consumption 
decisions of individuals and households and may not necessarily be labelled as inequity.  This 
is again largely because excise taxes are levied on items that are not necessarily categorised as 
necessities.  These taxes are also often called sin taxes because they are levied on ‘unhealthy’ 
items (O'Donoghue and Rabin, 2006).  
 
A fuel levy unlike alcohol taxes and tobacco taxes are not regarded as sin taxes.  However just 
like other excise taxes, fuel levy revenue used in financing health care also significantly induces 
negative redistribution by increasing income inequality.  The income redistributive effect was 
estimated at -0.0002.  The extent of increases in income inequality associated with fuel levy is 
less than that observed for value-added tax and excise taxes.  The pro-rich redistribution in fuel 
levy is mainly due to regressive fuel levy revenue.  A statistically significant pro-rich vertical 
effect was estimated for fuel levy which indicates the extent to which unequal treatment of 
unequals increases income inequality.  The reranking effect was negligible and horizontal 
inequity estimated at 0.000001 was not statistically different from zero.  
 
The combination of all indirect taxes replicates the significant pro-rich redistribution associated 
with its components.  The redistributive effect of indirect taxes was estimated at -0.0012.  This 
is statistically different from zero and it indicates that financing health care via indirect tax 
revenue in South Africa increases income inequality.  The increase in income inequality 
associated with indirect taxes (-0.00122) is less (in absolute terms) than the decrease in income 
inequality caused by direct taxes.  As expected indirect taxes result in pro-rich vertical effects.  
Increase in income inequality is mainly as a result of unequal and unfavourable treatment of 
unequals.  A statistically significant vertical inequity for indirect taxes was estimated at -0.00120.  
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This implies a significant regressive pattern for indirect taxes.  Differential treatments associated 
with indirect taxes are mainly due to significant reranking effects than horizontal inequity.  
Horizontal inequity was marginally significant at the 10% level but the reranking effect was 
estimated at 0.00001 and this was significantly different from zero signifying significant 
switching of ranks associated with financing health care through indirect taxes. 
 
Combining direct and indirect taxes as shown in Table 7.1, financing health care through 
general taxes leads to a significant reduction in income inequality.  The significant redistributive 
effect of 0.0035 associated with general taxes is a combination of the dominant pro-poor 
redistribution associated with direct taxes (RE = 0.0047) and a dominated pro-rich 
redistribution associated with indirect taxes (RE = -0.00122).  Therefore health care financing 
via general taxes redistributes income away from the rich towards the poor.   Because 0DJAV >  
for general taxes, it means that general taxes have a pro-poor vertical effect (V = 0.0038).  This 
is so because the pro-poor vertical effect for direct taxes dominates the pro-rich vertical effect 
observed in indirect taxes.  Therefore general taxes absorb a smaller share of poor households’ 
income compared to the share of richer households’ income they absorb.  The contribution of 
the vertical effect to redistribution is decreased by significant reranking and horizontal effects.   
General taxes have horizontal and reranking effects that are mainly attributed to corporate 
income tax and indirect taxes.  Horizontal inequity was statistically significant and was estimated 
at 0.00007. Also reranking (R = 0.00015) was significantly different from zero.  These mean 
that in the process of income redistribution through general taxes, equals were not treated 
equally and some households were unfavourably overtaken by others. 
 
Pro-poor redistribution is also observed for private health insurance.  Private health insurance 
accounts for about 45% of total health care financing and as shown in Table 7.1, contributions 
toward private health insurance reduce income inequality in South Africa.  A significant 
redistributive effect (RE = 0.0094) was computed for private health insurance in South Africa.  
This significant income redistributive effect was expected because private insurance cover is 
purchased mainly by the rich who can afford it.  The share of private insurance contributions in 
poor households’ income is very negligible.   In fact the income redistributive effect of private 
health insurance is far more than that resulting from general taxes. Therefore the redistribution 
observed here is mainly occurring among the rich who are scheme members. The positive 
redistribution is largely attributed to the significant positive vertical effect.  The pro-poor 
vertical effect (V = 0.0111) indicates that private health insurance favourably treats unequals 
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unequally.   Though this is the case, there is large reranking associated with private health 
insurance as some households, mainly those at the top of the income distribution, are 
outranked by their fellows.  The reranking effect was estimated at 0.0010 and this was 
statistically different from zero.  Similarly private health insurance treats equals unequally.  The 
unequal treatment of equals gave rise to some of the re-ranking observed.  A significant 
horizontal inequity effect was estimated at 0.0007.  This horizontal inequity could be associated 
with the relatively similar premiums that households face.  In fact some households chose less 
comprehensive insurance cover to mitigate the effect of the fixed premiums.  However as 
shown in Table 7.1 these strategic decisions have not significantly reduced horizontal inequity 
and re-ranking of households. 
 
Out-of-pocket payments that represent about 14% of total health care finance mildly increases 
income inequality.  The redistributive effect of -0.00057 was computed and this is statistically 
significant at the 5% level.   The vertical effect, though negative, was not statistically significant.  
However reranking and horizontal inequity were significantly associated with out-of-pocket 
payments.  It may be argued in the context of out-of-pocket payments that the redistributive 
effects observed are related to the choices of individuals.  However, as explained elsewhere, 
this is not always the case.  The poor, even though the relationship is not statistically significant, 
pay more as a proportion of their income out-of-pocket for health care.  If it is a matter of 
choice, we should expect that on average the rich, who can afford to pay, pay more as a 
proportion of their income.  
 
Overall health care financing in South Africa significantly redistributes income to the poor.   
This is because as shown in Table 7.1, a reduction in income inequality is associated with 
financing health care.  The overall redistributive effect of health care financing in South Africa 
was estimated at 0.01274.  The pro-poor redistribution in overall health care financing is the 
combined effect of pro-poor income redistribution in general taxes and private health 
insurance, and the pro-rich redistribution in out-of-pocket payments.  The increase in 
inequality associated with out-of-pocket payments (RE = -0.00057), though significant, was small 
relative to the decreases induced by general taxes (RE = 0.0035) and private health insurance 
(RE = 0.0094).  The resultant effect is a significant pro-poor redistributive effect of total health 
care financing.   Total health care financing was also significantly progressive.  The vertical 
effect was estimated at 0.0155 and was significantly different from zero.  This effect shows the 
extent to which income inequality is reduced by unequal but favourable treatment of unequals.  
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Even though total health care financing has a pro-poor vertical effect there were significant 
increases in inequality caused by differential treatment.  Horizontal inequity and reranking were 
significant.  Some households were outranked by others in the redistributive process and also 
equals were not treated equally.  Horizontal and reranking effects were estimated at 0.0011 and 
0.0017 respectively.  These mean that health care financing is not entirely equitable judging 
from the progressivity indicator alone.  The effects of differential treatment are also substantial 
and constitute inequity in health care financing in South Africa.  
 
In Table 7.2 the relative contributions of the different components to overall redistribution is 
presented.  This represents another way of presenting the results to show the major drivers of 
income redistribution (Wagstaff and van Doorslaer, 1997).  The relative contributions of 
vertical equity, horizontal inequity and reranking in personal income tax to changes in 
inequality as presented in Table 7.2 show that vertical effect dominates.  Personal income taxes 
would have been 0.35% more redistributive in the absence of differential treatment. Of the 
0.35% effect due to differential treatment, most (0.23%) is attributed to reranking while only 
<0.2% is attributed to horizontal inequity.  It is important to also recall that as shown in Table 
7.1 horizontal and reranking effects were statistically negligible.  This is expected a priori 
because of the structure of income tax rates.  However this result reflects the use of per adult 
equivalent incomes on a household basis while income tax in South Africa is not based on 
households but individual income recipients.  For corporate income tax, even though the 
redistributive effect was shown to be statistically insignificant, the vertical effect dominates.  As 
shown in Table 7.2 corporate income tax would have been 43% more redistributive in the 
absence of differential treatment.  About 13% of the differential treatment is due to horizontal 
inequity or unequal treatment of equals while a larger proportion (30%) is attributed to 
reranking caused by improper treatment of unequals.  Direct taxes as shown in Table 7.1 were 
found to reduce income inequality.  This reduction is mainly attributed to a dominant vertical 
equity effect.   As shown in Table 7.2 in the absence of differential treatment, direct taxes 
would have been 3.8% more redistributive.  About 2.7% of this differential effect is caused by 
reranking of households while about 1% is caused by unequal treatment of equals. 
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Table 7.2: DJA decomposition of the income redistributive effect of health care payments, 
South Africa 2005/2006 
 
Finance source   (V/RE)% (H/RE)% (R/RE)% 
  
Personal income tax  100.35% 0.12% 0.23% 
Corporate income tax  142.89% 12.89% 30.00% 
Direct taxes  103.82% 1.14% 2.69% 
  
Value-added tax  99.13% 0.00% -0.87% 
Excise taxes  97.88% -1.18% -0.94% 
Fuel levy  99.02% -0.49% -0.48% 
Indirect taxes  98.52% -0.57% -0.90% 
General taxes  106.01% 1.86% 4.17% 
Private health insurance  117.98% 7.38% 10.59% 
Out-of-pocket payments  51.74% -21.60% -26.66% 
Overall health care payments  121.68% 8.45% 13.23% 
 
 
Unlike direct taxes shown in Table 7.1, indirect taxes generally induce significant negative 
income redistribution.  For value-added tax, the pro-rich redistribution (-0.00058) would have 
been 0.87% less in the absence of differential treatment.  Differential treatment in the form of 
reranking therefore increased the extent of pro-rich redistribution.  The pro-rich redistribution 
in financing health care through excise taxes would have been 2.12% less in the absence of 
differential treatment.  Of this difference, the majority (1.18%) is associated with horizontal 
inequity and only 0.94% is due to reranking.  Similarly for the fuel levy, because reranking and 
horizontal effects were negligible, in the absence of differential treatment the pro-rich 
redistribution would have been about 1% less.  About 0.5% of this is due to horizontal inequity 
while a negligible amount is due to reranking.  Income redistribution associated with indirect 
taxes would have been 1.5% less pro-rich in the absence of differential treatment.  About 0.9% 
of this is attributed to reranking while 0.6% is due to unequal treatment of equals. 
 
General taxes were shown to induce pro-poor redistribution.  As shown in Table 7.2 vertical 
equity dominates.  General taxes would have reduced inequality by a further 6% in the absence 
of differential treatments.  The majority (4%) of this effect comes from reranking of households 
while about 1.9% comes from horizontal inequity. Similarly for private health insurance about 
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18% further reduction in inequality would have been observed in the absence of differential 
treatments of households in the redistributive process.  Though the vertical component also 
dominates, 10.6% of the differential treatment is accounted for by reranking of households or 
households being outranked by others and 7.4% is due to horizontal inequity in private health 
insurance.  Out-of-pocket expenditures, as shown in Table 7.1 however increase income 
inequality.  As shown in Table 7.2 the increase in income inequality would have been 48% less 
in the absence of differential treatment of households.  Reranking alone accounts for about 
27% of this effect while horizontal inequity accounts for 22%.  Therefore if out-of-pocket 
payments were ‘favourable’ the negative redistribution would have reduced substantially.  This 
is similarly the case for private health insurance.  All these effects put together as shown in 
Table 7.2 indicate that overall health care financing that induces pro-poor redistribution could 
have been 22% more redistributive in the absence of differential treatment of households.  
Over 13% of the differential treatment effect in overall health care financing is attributed to 
reranking of households.  The dominance of reranking over horizontal inequity is expected 
because for general taxes, private health insurance and out-of-pocket payments the reranking 
effect dominates the horizontal effect.  Generally in the absence of horizontal inequity overall 
healthcare financing would have been 8.45% more redistributive while it could have been 
13.23% more redistributive in the absence of reranking.  
 
7.7  A COMPARATIVE ANALYSIS OF INCOME REDISTRIBUTIVE 
EFFECTS USING THE AJL, UL AND DJA MODELS 
 
This section compares the decomposition results of the income redistributive effect of health 
care financing in South Africa using the three models – AJL, UL and DJA.   It is important to 
mention that in the context of South Africa where inequality in income is wide, the 
specification of close income groups proved very difficult (see Figure 7.1).  This difficulty arises 
because of the skewed distribution of incomes.  As shown in Figure 7.4 the distribution of 
income is highly skewed to the right.  Among those at the top of the distribution, income is 
sparsely distributed.  This means that the use of fixed income intervals will not be appropriate.  
The process of creating close-equal groups had been discussed earlier.  Basically 100 groups of 
close equals (percentiles) were formed and used in the analysis of income redistribution under 
the AJL and UL.   
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Figure 7.4: Density plot of income distribution in South Africa, 2006 
 
As noted earlier the results from AJL and UL are easily comparable because they are based on 
the decomposition of the Gini index.  These results are however not directly comparable to 
those from DJA because DJA is based on the Atkinson-type social welfare function.  However 
as also noted, the specification used for the social welfare functions based on Yaari (1988) 
allows for some generalization to the Gini social welfare function provided that the parameter 
of aversion to risk or uncertainty in net incomes is zero ( 0ε = ).  If we set 0ε = , 0DJAH =  and 
the only contributor to reduction in income redistributive effect becomes DJAR .  This in the 
AJL and UL models requires that the income bands shrink to zero.  Note that with AJL the 
choice of income bands does not significantly affect the combined effects of reranking and 
horizontal inequity but only their relative contributions.  Again under the AJL model as income 
bands (or intervals) are increased, reranking shrinks and when income bands are reduced 
horizontal inequity reduces (Aronson et al., 1994).  However for the UL model the overall 
reranking effect does not depend on the choice of income intervals.  This can be inferred 
directly as a consequence of (7.7) where UL
X X T
R G C
−
= − .  Because of these issues with 
competing models this section does not attempt to compare the magnitudes of effects but 
rather the expected signs, statistical significance and relative contributions of each component 
to overall redistribution.   
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Table 7.3: Income redistributive effect of direct taxes for health care financing, South Africa 2005/2006 
 
  Personal income tax   Corporate income tax   Direct taxes 
  AJL UL DJA   AJL UL DJA   AJL UL DJA 
RE 
0.3847*** 
(0.0365) 
0.3847*** 
(0.0365) 
0.4299*** 
(0.04150) 
  
  
0.0345* 
(0.0190) 
0.0345* 
(0.0190) 
0.0380 
(0.02383) 
  
  
0.4227*** 
(0.0358) 
0.4227*** 
(0.0358) 
0.4717*** 
(0.04126) 
V 
0.3974*** 
(0.0161) 
0.3861*** 
(0.0077) 
0.4314*** 
(0.04142) 
  
  
0.0884*** 
(0.0025) 
0.1518*** 
(0.0052) 
0.0543** 
(0.02600) 
  
  
0.4267*** 
(0.0131) 
0.4521*** 
(0.0131) 
0.4897*** 
(0.04156) 
H 
0.0125* 
(0.0073) 
0.0000 
- 
0.0005 
(0.00047) 
  
  
0.0402*** 
(0.0099) 
0.1018*** 
(0.0220) 
0.0049*** 
(0.00183) 
  
  
-0.0102 
(0.0251) 
0.0122 
(0.0302) 
0.0054*** 
(0.00196) 
R 
0.0002*** 
(0.00003) 
0.0015*** 
(0.0001) 
0.0010*** 
(0.00009) 
  
  
0.0136*** 
(0.0044) 
0.0155*** 
(0.0047) 
0.0114*** 
(0.00333) 
  
  
0.0142*** 
(0.0045) 
0.0171*** 
(0.0048) 
0.0127*** 
(0.00342) 
(V/RE)% 103.31% 100.38% 100.35%   255.86% 439.46% 142.89%   100.95% 106.95% 103.82% 
(H/RE)% 3.26% 0.00% 0.12%   116.40% 294.64% 12.89%   -2.41% 2.89% 1.14% 
(R/RE)% 0.06% 0.38% 0.23%   39.46% 44.82% 30.00%   3.36% 4.05% 2.69% 
g 1.54%   0.74%   2.28% 
 
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
Standard errors in parenthesis 
The values of DJA parameters are: 0.4ε= , v = 1.5 
All figures are multiplied by 100 to enhance readability. 
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As shown in Table 7.3 the income redistributive effects of all direct taxes are positive 
irrespective of the choice of methods.  The Gini based redistributive effect for total direct taxes 
are also presented in Figure 7.5(a).  The effect is everywhere ( [0,1]p ∈ ) significantly positive.  
From Table 7.3 the redistributive effects of personal income tax and total direct taxes are 
statistically significant at 1% level across all models.  This is only marginally significant for 
corporate income tax using the AJL and UL models and even not significant under the DJA 
approach.  The vertical effect indicates that all direct taxes are significantly progressive because 
unequals were unequally treated in a favourable sense.  These results conform to those 
presented earlier in Chapter 6.  Horizontal inequity is significant for corporate income tax 
across all methods.  This signifies the extent to which equals were not treated equally.  As noted 
in the methodology section horizontal inequity reduces the extent of redistribution because 
when equals are not treated equally there is a possibility that the progressivity observed is 
dampened and could result in a loss in redistributive power of the tax.  
 
Figure 7.5: AJL and UL decomposition of the redistributive effect of direct and indirect taxes 
 
 
 
 
Personal income tax is horizontally equitable.  This conclusion is because the horizontal effect 
is not statistically significant except for the AJL model where it is marginally significant at the 
10% level.  This means that equals were generally treated equally and it is a consequence of the 
structure of personal income tax rates.  Total direct taxes apart from the DJA approach are 
horizontally equitable signifying that direct taxes treat equals equally.  It is important to stress 
here that it is only in the DJA model that horizontal inequity maintains the classical definition.  
This is because there are no arbitrary groupings of individuals into close equal groups using 
income bands.  Therefore horizontal equity in total direct taxes observed under the AJL and 
UL is a consequence of horizontal equity in the arbitrarily constructed bands.  Note that 
0AJLH →  and 0ULH →  as the size of the income bands are reduced considerably.  This means 
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that based on the classical definition, the DJA approach shows that there is horizontal inequity 
in direct taxes.  Total redistributive effects are generally reduced by significant re-ranking 
especially for corporate income tax.  Re-ranking though significant for personal income tax is 
very small.  As noted earlier, it should be borne in mind that while re-ranking is generally not 
expected for personal income tax, the results here use an income proxy in ranking households.  
Also personal income tax in South Africa is only based on natural persons and not the 
household as a unit.  Because per adult equivalent incomes are used in this analysis it is 
possible that personal income tax could re-rank households due to household composition. 
 
The relative contributions of vertical equity, horizontal inequity and reranking in personal 
income tax to changes in inequality as presented in Table 7.3 show that the vertical effect 
dominates for all methods.  Under AJL personal income taxes would have been 3.3% more 
redistributive in the absence of differential treatment but this proportion is even lower under 
UL and DJA.  The proportions represented by UL and DJA are very close.  For example the 
DJA approach shows that personal income tax would have been 0.35% more redistributive in 
the absence of differential treatment while the UL approach states 0.38%.  Under the AJL 
model, of the 3.31% effect due to differential treatment, most (3.26%) of this is attributed to 
horizontal inequity while only <0.1% is attributed to reranking.  In contrast to this the UL and 
DJA attribute most of the differential treatments to reranking. 
 
Corporate income tax across all methods redistributes income in favour of the poor.  This is 
because of the reduction in inequality associated with payments.  Even though this overall result 
is marginally significant, the vertical effect dominates.  As shown in Table 7.3 AJL and UL 
show that there is more differential treatment in corporate income tax than that indicated by 
the DJA approach.  The largest of these is obtained from the UL approach.  Using the UL 
methodology, income redistribution would have increased by 340% in the absence of 
differential treatment.  Again it is important to keep in mind that the results of A JLH , U LH  and 
AJLR  are sensitive to the choice of income bands or intervals.  This could have accounted for 
the larger influence of horizontal inequity over reranking under the AJL method.  On average 
corporate income tax accounts for about 0.7% of household incomes, a proportion that is less 
than that accounted for by personal income tax.  
 
As indicated in Table 7.3, total direct taxes used in financing health care account for about 
2.3% of household income and this induces positive income redistribution across all the three 
methods.  The reduction in inequality is a consequence of the positive income redistributive 
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effects of personal income and corporate income taxes.  The reduction in inequality associated 
with direct taxes as a source of health care financing is mainly attributed to vertical equity effect.  
Under UL direct taxes would have been 6.95% more redistributive in the absence of 
differential treatment.  About 4% of this differential treatment is caused by reranking while 
about 2.9% is caused by horizontal inequity.  The horizontal effect for AJL is a false negative.  
In fact it is not statistically significant.  This is because A JLH  was computed as a residual.  Bilger 
(2008) had noted this in the case of health care financing in Switzerland and Urban and 
Lambert (2008) in the context of the UL methodology especially when the intervals are large. 
 
Unlike direct taxes, indirect taxes generally induce significant negative income redistribution.  
The significant pro-rich redistribution was confirmed across all methods and for all the classes 
of indirect taxes contained in Table 7.4.  The pro-rich redistribution associated with total 
indirect taxes using the decomposable Gini approach is generally consistent across all 
percentiles as shown in Figure 7.5(b).  Post-payment inequality (
X T
G
− ) was highest for value-
added tax and then excise taxes and the least was for fuel levy.  The implication of this is that 
the absolute value of the redistributive effect is higher for value-added tax than for excise taxes 
or fuel levy.  This was consistent across all the models.   
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Table 7.4: Income redistributive effect of indirect taxes for health care financing, South Africa 2005/2006 
 
  Value-added tax   Excise taxes   Fuel levy 
  AJL UL DJA   AJL UL DJA   AJL UL DJA 
RE 
-0.0522*** 
(0.0093) 
-0.0522*** 
(0.0093) 
-0.0576*** 
(0.01097) 
  
  
-0.0384*** 
(0.0026) 
-0.0384*** 
(0.0026) 
-0.0425*** 
(0.00310) 
  
  
-0.0181*** 
(0.0021) 
-0.0181*** 
(0.0021) 
-0.0204*** 
(0.00234) 
V 
0.0598*** 
(0.0035) 
0.0909*** 
(0.0050) 
-0.0571*** 
(0.01098) 
  
  
-0.008*** 
(0.0011) 
-0.0151*** 
(0.0014) 
-0.0416*** 
(0.00316) 
  
  
-0.0036*** 
(0.0007) 
-0.0040*** 
(0.0001) 
-0.0202*** 
(0.00234) 
H 
0.1119*** 
(0.0086) 
0.1424*** 
(0.0127) 
0.0000 
(0.00000) 
  
  
0.0301*** 
(0.0024) 
0.0226*** 
(0.0023) 
0.0005*** 
(0.00016) 
  
  
0.0145*** 
(0.0013) 
0.0141*** 
(0.0021) 
0.0001 
(0.00007) 
R 
0.0001*** 
(0.00001) 
0.0008*** 
(0.00005) 
0.0005*** 
(0.00003) 
  
  
0.0003*** 
(0.00004) 
0.0007*** 
(0.0001) 
0.0004*** 
(0.00004) 
  
  
0.00001*** 
(0.000001) 
0.0001* 
(0.000006) 
0.0000 
(0.00000) 
(V/RE)% -114.48% -174.06% 99.13%   20.94% 39.29% 97.88%   19.82% 22.00% 99.02% 
(H/RE)% -214.24% -272.55% 0.00%   -78.31% -58.75% -1.18%   -80.13% -77.56% -0.49% 
(R/RE)% -0.24% -1.51% -0.87%   -0.76% -1.94% -0.94%   -0.04% -0.43% -0.48% 
g 1.32%   0.20%   0.24% 
 
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
Standard errors in parenthesis 
The values of DJA parameters are: 0.4ε= , v = 1.5 
All figures are multiplied by 100 to enhance readability. 
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Contrary to expectations, however, AJL and UL vertical effects for value-added tax were 
positive and significantly different from zero.  It is important to note here that the original 
Kakwani index for value-added tax (
K
pi ) was estimated at -0.0374 which showed that value-
added tax is significantly regressive.  However the Kakwani index (
K
pi ) used in the computation 
of the vertical effect in the case of AJL is slightly different.  Based on (7.5) it is an index that is 
obtained in the absence of horizontal inequity in health care financing by grouping near-equals.  
All households in the group are given their group specific averages in the computation of 
K
pi  as 
opposed to 
K
pi  that uses observed household specific values.  In the process of giving all 
households in each predefined “near-equals” their mean payments, the variability across 
households is lost and a ‘smoothened’ distribution is obtained.  A similar procedure was used 
for the UL.  Under the UL the payment rate specific to each group of near equals is deducted 
from their individual pre-payment incomes (Urban and Lambert, 2008).  This also smooths the 
variability in the original distribution.  In fact for the AJL, AJLV = ( /g (1 ))g−
K
pi  such that the 
only factor that determines the sign of AJLV  is 
K
pi .  This is because by definition 0 1g< < .  
When the groups were greatly increased (i.e. analogous to reducing the income intervals), AJLV  
and ULV become negative and most of the effects are transferred unto AJLR  and U LH  
respectively.  Unlike the AJL and UL models that require grouping of near-equals, DJA 
consistently maintained the significant negative relationship that was implied by the original 
Kakwani index of -0.0374.  The vertical effect ( D JAV ) as shown in Table 7.4 was negative and 
statistically different from zero.  Horizontal ( DJAH ) and reranking ( DJAR ) effects were 
negligible. 
 
Excise taxes used in financing health care that account for about 0.2% of total household 
income are consistently regressive and statistically significant across all the methods.  Though 
horizontal inequity and reranking exist under the AJL, UL and the DJA approaches, their 
relative contributions to the overall income redistributive effect varies.  Results from both the 
AJL and UL show that horizontal inequity dominates the vertical and reranking effects.  For the 
AJL and UL approaches, horizontal inequity respectively accounts for about 78% and 59% of 
total differential treatments.  The DJA result attributes most of the effects to vertical inequity 
(98%).  The results for fuel levy, for all methods, also follow those for excise taxes. 
 
Total indirect taxes, which account for about 1.8% of household income, generally redistribute 
income in favour of the rich.  The results of the DJA as shown in Table 7.5 indicate that the 
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pro-rich redistribution originates from a regressive vertical effect.  However the vertical effects 
for AJL and UL are positive and counter to a priori expectation.  Just like value-added tax this 
is explained by the choice of income bands.  Because of this, the majority of the differential 
effects are labelled as horizontal inequity.  This comes back again to show that unlike DJA, AJL 
and UL do not measure classical horizontal inequity. 
 
Table 7.5: Income redistributive effect of indirect taxes for health care financing, South Africa 
2005/2006 
 
 
  Indirect taxes 
  AJL UL DJA 
RE 
-0.1101*** 
(0.0120) 
-0.1101*** 
(0.0120) 
-0.1220*** 
(0.01430) 
V 
0.0493*** 
(0.0048) 
0.0720*** 
(0.0045) 
-0.1202*** 
(0.01443) 
H 
0.1588*** 
(0.0115) 
0.1802*** 
(0.0143) 
0.0007* 
(0.00042) 
R 
0.0006*** 
(0.0001) 
0.0019*** 
(0.0001) 
0.0011*** 
(0.00008) 
(V/RE)% -44.75% -65.38% 98.52% 
(H/RE)% -144.24% -163.70% -0.57% 
(R/RE)% -0.52% -1.68% -0.90% 
g 1.76% 
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
The values of DJA parameters are: 0.4ε= , v = 1.5 
Standard errors in parenthesis 
All figures are multiplied by 100 to enhance readability. 
 
The comparative results presented in Table 7.6 for general taxes, private health insurance and 
out-of-pocket payments, show similar trends across all models.  General taxes and private 
health insurance induce statistically significant positive income redistribution while out-of-
pocket payments induce pro-rich redistribution. The graphic results of the Gini-based 
decomposition analysis are also shown in Figure 7.6.  All models show that income 
redistribution associated with out-of-pocket payment is only mildly statistically significant (see 
Figure 7.6(b)).  The vertical effects for general taxes and private health insurance follow positive 
a priori expectations.  However the vertical effect for out-of-pocket payments under the AJL 
and UL models, though statistically significant, do not conform to expectation.  These results 
indicate that out-of-pocket payments are statistically progressive.  However the DJA results 
conform to original expectation that out-of-pocket expenditures are statistically proportional.  
Therefore the AJL and UL models fail to accurately predict the vertical component.  The ‘false 
positive’ vertical effect for out-of-pocket payments under the AJL and UL models obviously 
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increased the horizontal effect such that this dominates all other effects.  It is important to note 
that under the UL model for instance, total reranking ( ULR ) and overall income redistributive 
effect are independent of the choice of close equal groups.  Therefore the impact of choosing 
different income bands are accommodated by changes in ULV  and ULH .  
 
Figure 7.6: AJL and UL decomposition of the redistributive effect of health care financing 
 
 
 
The relative contributions of the vertical, horizontal and reranking effects for both general taxes 
and private health insurance as contained in Table 7.6 further indicate that the vertical effects 
dominate for all models.  However the differences that exist relate to how differential 
treatments are split between horizontal and reranking effects.  AJL and UL models that do not 
measure classical horizontal inequity generally show that their horizontal effects dominate the 
reranking effects while the results from DJA model indicate otherwise.  It should be recalled 
that under the AJL as noted earlier the relative share of horizontal effect and reranking can be 
changed simply by changing the size of the income bands.   Similarly for UL because reranking 
is ‘fixed’, changing the income bands only changes the relative shares of reranking and 
horizontal inequity through changes in the vertical and horizontal effects.  Reranking effects 
under the DJA model can however be reduced by decreasing the aversion to inequality 
parameter (ν ).  This effect will however be discussed extensively in later sections. 
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Table 7.6: Income redistributive effect of general taxes, private health insurance and out-of-pocket payments for health care financing, South Africa 
2005/2006 
 
  General taxes   Private health insurance   Out-of-pocket payments 
  AJL UL DJA   AJL UL DJA   AJL UL DJA 
RE 
0.3169*** 
(0.0329) 
0.3169*** 
(0.0329) 
0.3546*** 
(0.03687) 
  
  
0.8241*** 
(0.1090) 
0.8241*** 
(0.1090) 
0.9401*** 
(0.12467) 
  
  
-0.0482* 
(0.0285) 
-0.0482* 
(0.0285) 
-0.0574** 
(0.02889) 
V 
0.4283*** 
(0.0135) 
0.5385*** 
(0.0179) 
0.3759*** 
(0.03729) 
  
  
1.1709*** 
(0.0786) 
1.1512*** 
(0.0494) 
1.1091*** 
(0.12942) 
  
  
0.0269*** 
(0.0054) 
0.0291*** 
(0.0036) 
-0.0297 
(0.03032) 
H 
0.0953*** 
(0.0290) 
0.2015*** 
(0.0295) 
0.0066*** 
(0.00201) 
  
  
0.2114*** 
(0.0324) 
0.1667** 
(0.0776) 
0.0694*** 
(0.00729) 
  
  
0.0572** 
(0.0264) 
0.0534* 
(0.0293) 
0.0124*** 
(0.00199) 
R 
0.0161*** 
(0.0049) 
0.0202*** 
(0.0052) 
0.0148*** 
(0.00375) 
  
  
0.1354*** 
(0.0143) 
0.1605*** 
(0.0158) 
0.0996*** 
(0.00997) 
  
  
0.0179*** 
(0.0041) 
0.0238*** 
(0.0048) 
0.0153*** 
(0.00320) 
(V/RE)% 135.15% 169.95% 106.01%   142.08% 139.70% 117.98%   -55.89% -60.31% 51.74% 
(H/RE)% 30.09% 63.58% 1.86%   25.65% 20.23% 7.38%   -118.70% -110.85% -21.60% 
(R/RE)% 5.07% 6.37% 4.17%   16.43% 19.47% 10.59%   -37.18% -49.46% -26.66% 
g 4.04%   5.47%   1.63% 
  
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
The values of DJA parameters are: 0.4ε= , v = 1.5 
All figures are multiplied by 100 to enhance readability. 
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Finally as shown in Table 7.7 all the models indicate that overall health care financing induces 
positive income redistribution in favour of the poor (see also Figure 7.6(d) for the case of the 
decomposable Gini index).  Similarly the vertical effect is consistently positive and statistically 
different from zero.  This indicates that overall health care financing is progressive and places a 
lesser burden on the poor than on the rich.  However the differences in the results of the three 
methods lie in the way the shares of differential treatments are allocated between horizontal 
inequity and reranking.  Under the AJL overall health care financing would have been 48% 
more redistributive in the absence of differential treatment with horizontal inequity accounting 
for about 28% of this differential treatment.  Similarly the UL model predicts that overall health 
care financing would have reduced inequality by 65% in the absence of differential treatment 
and the bulk of this proportion (42%) is also attributed to horizontal inequity.  However the 
DJA model predicts that overall health care financing in South Africa would have been 22% 
more redistributive in the absence of differential treatment but the bulk of this (13%) is 
attributed to reranking while about 8% is due to horizontal inequity.  Again the argument 
introduced for the case of general taxes and private health insurance in relation to choice of 
close equals seems to also hold here.  Because the DJA model assesses classical horizontal 
inequity as unequal treatment of equals without creating arbitrary income bands its results were 
different and this is one of the major advantages of the DJA model over the AJL and UL 
models.  However as pointed out by Duclos et al. (2003), the relative shares of reranking and 
horizontal inequity in their model could also be sensitive to the choice of the parameters ν  
and ε .  In particular for any choice of ν  the share of horizontal inequity in total differential 
treatment increases with ε .  This is clearly so because DJAH  is more sensitive to changes in ε  
than to changes in ν .  Similarly DJAR  is more sensitive to changes in ν  than to changes in ε . 
Basically the ratio /DJA DJAH R  increases with /ε ν  (Duclos et al., 2003).  Because of this 
possibility sensitivity analyses were performed and the results of the sensitivity analyses show 
that the DJA results are robust to choice of the parameters within ‘reasonable’ limits.  
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Table 7.7: Income redistributive effect of overall health care financing, South Africa 2005/2006 
 
  Overall health care finance 
  AJL UL DJA 
RE 
1.1261*** 
(0.1278) 
1.1261*** 
(0.1278) 
1.2738*** 
(0.13699) 
V 
1.6653*** 
(0.0824) 
1.8581*** 
(0.0432) 
1.5499*** 
(0.15421) 
H 
0.3168*** 
(0.0643) 
0.4736*** 
(0.1100) 
0.1076*** 
(0.00941) 
R 
0.2224*** 
(0.0223) 
0.2585*** 
(0.0241) 
0.1685*** 
(0.01992) 
(V/RE)% 147.88% 165.01% 121.68% 
(H/RE)% 28.13% 42.05% 8.45% 
(R/RE)% 19.75% 22.95% 13.23% 
g 11.15% 
  
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
The values of DJA parameters are: 0.4ε= , v = 1.5 
All figures are multiplied by 100 to enhance readability. 
 
The full decomposition of ULR  into BGR , WGR  and EGR  are presented in Table 7.8.  Generally, 
apart from personal income tax, between-group reranking accounts for the bulk of reranking 
for all progressive financing sources including total health care financing.  This was also the case 
for out-of-pocket payments.  Conversely for all indirect taxes, within group reranking 
dominates.  For instance within group reranking accounts for about 84% of total reranking for 
value-added tax, 60.5% for excise taxes, 90% for fuel levy and 69% for total indirect taxes.  
Entire group reranking would require that an entire group out-ranks another in the 
redistributive process.  As shown in Table 7.8 entire group reranking was estimated at zero for 
all the financing sources.  This is a consequence of the nature of arbitrary grouping of 
households.   
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Table 7.8: UL decomposition of the re-ranking effects into between group, within group, and 
entire group re-ranking 
R R(BG) R(WG) R(EG) (R(BG)/R)% (R(WG)/R)%
0.0015*** 0.00022*** 0.00124***
(0.0001) (0.00003) (0.00011)
0.0155*** 0.01363*** 0.00185***
(0.0047) (0.00443) (0.00056)
0.0171*** 0.01421*** 0.00293***
(0.0048) (0.00453) (0.00061)
0.0008*** 0.00012*** 0.00066***
(0.00005) (0.00001) (0.00004)
0.0007*** 0.00029*** 0.00045***
(0.0001) (0.00004) (0.00004)
0.0001* 0.00001*** 0.00007***
(0.000006) (0.0000) (0.00001)
0.0019*** 0.00057*** 0.00128***
(0.0001) (0.00006) (0.00008)
0.0202*** 0.01605*** 0.00415***
(0.0052) (0.02024) (0.00060)
0.1605*** 0.13539*** 0.02506***
(0.0158) (0.01431) (0.00215)
0.0238*** 0.01792*** 0.00592***
(0.0048) (0.00411) (0.00083)
0.2585*** 0.22244*** 0.03603***
(-0.0241) (0.02228) (0.00290)
Finance source
Personal income tax
82.91%
15.00% 85.00%
Corporate income tax - 88.05% 11.95%
-
60.48%
17.09%
Value-added tax - 15.25% 83.86%
Excise taxes
Direct taxes -
- 38.98%
89.74%
Indirect taxes - 30.81% 69.19%
Fuel levy - 12.82%
20.54%
Private health insurance - 84.38% 15.62%
General taxes - 79.46%
24.83%
Overall health care payments - 86.06% 13.94%
Out-of-pocket payments - 75.17%
*,**,*** statistically significant at 10%, 5% and 1% levels respectively 
All figures are multiplied by 100 to enhance readability.  
 
 
7.8  SENSITIVITY ANALYSES 
 
This section presents the results of sensitivity analyses performed to assess the extent to which 
the results remain robust to changes in certain parameters.  First, the robustness of the AJL and 
UL results was assessed to changes in the parameters of aversion to inequality.  After this the 
robustness of the DJA results was assessed to changes in the parameters of aversion to 
inequality and uncertainty.   
 
As introduced in Chapter 6 the Gini index is constructed based on an underlying value 
judgement.  The standard Gini index equally weights all deviations from the line of equality (
p− ( )L p ) by a constant scalar of 2.  However the society may be interested in weighting more, 
the deviations of the poor, relative to those of the rich.  In order to accommodate this, the 
single-parameter Gini index formulation was used in assessing redistribution as: 
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1
0
( ) ( ) ( ( ) ( )) ( ; )
X X T X T X
G G L p L p p dpν ν κ ν− −− = −∫  for 1ν ≥  (7.37) 
 
where ( 2)( ; ) ( 1)(1 )p p νκ ν ν ν −= − −
 
is the single parameter weighting function and ν  is the 
parameter of aversion to inequality.  This is the relative weights that the society or policy maker 
places on inequalities occurring among the poor relative to those among the rich (Yaari, 1988). 
 
The results from using (7.37) are presented in Figure 7.7 for direct taxes, indirect taxes, general 
taxes, out-of-pocket payments, private health insurance and overall health care financing.  Here 
different values of ν  were used in assessing the sensitivity of the results. 
 
Figure 7.7: Sensitivity of the redistributive effect to choice of inequality aversion parameters 
under the decomposable Gini index 
 
Note: the redistributive effects have been scaled up by 100  
 
As shown in Figure 7.7 especially for values of 2ν >  the results of income redistribution for all 
health care financing sources remain robust to any choice of value for the parameter.  
Consistently income redistribution associated with private health insurance dominates that from 
direct taxes and general taxes.  Similarly the negative income redistribution associated with out-
of-pocket payments dominates the negative income redistribution resulting from indirect taxes. 
 
Because income redistribution in overall health care financing is a weighted sum of income 
redistribution generated by all the other financing sources, it is not surprising that its curve 
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dominates all other curves.  In fact this is particularly the case where negative redistribution is 
very small.  For values of 1.4ν < , there are points where the distributions of direct taxes and 
general taxes dominate the distribution of private health insurance.  However values of 2ν <  
represent cases where more weights are attached to deviations ( ( )
X T
L p
−
− ( )
X
L p ) occurring 
among the rich than those occurring among the poor.  This may not be particularly appealing 
given that we are interested in accounting for relative deprivations occurring more among the 
poor (Yaari, 1988).  Therefore the consistent ordering obtained when 2ν >  indicates the 
robustness of income redistribution in South Africa to choice of parameter of aversion to 
inequality.  The results obtained when 2ν =  are the same as those presented earlier because 
( ; ) 2pκ ν = . 
 
Turning now to the DJA model the results of the sensitivity of DJARE , D JAV , DJAH  and DJAR  to 
changes in the parameters ν  and ε  have been shown.  As shown in Figure 7.8 apart from 
extreme values of ν  and ε  the results are generally robust to the choice of parameter values.  
This is the same for general taxes, private health insurance, out-of-pocket payments and overall 
health care financing.  The value of D JAV  only changes marginally when the values of the 
parameters are changed.  Similarly as shown in Figure 7.9 the value of DJAH  is robust to 
changes in values of the parameters within reasonable limits.  It is only at extreme values such 
as 0ε→  and 1ν →  that the values of DJAH  become very responsive.  DJAH  is however more 
responsive to ε  than to ν .  Reranking effects unlike the horizontal effects indicate that DJAR  is 
more responsive to ν  than to ε .  As shown in Figure 7.10 apart from the cases when 1.5ν < , 
the results are generally robust to the choice of the parameters.   As noted earlier the relative 
shares of horizontal inequity and reranking under the DJA model could be sensitive to the 
choice of parameters.  Specifically DJAH  increases with ε  and DJAR  increases with ν  such that 
/H R  increases with /ε ν .  However based on the results of the sensitivity analyses for both 
DJAH  and DJAR  it is clear that within reasonable limits (i.e. 1.5ν ≥  and 0.2ε ≥ ) the ratio /H R  
would remain robust.   
 
The sensitivity results for overall income redistributive effect ( DJARE ) shown in Figure 7.11 
indicate also the robustness of the results to choice of the parameters.  This is particularly the 
case for 1.5ν ≥  and 0.2ε ≥ .  Therefore the results shown in Figures 7.8 – 7.11 show the 
robustness of the results of the DJA model to choice of values for the parameters ν  and ε . 
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Figure 7.8: Sensitivity of the vertical effect of health care financing to choice of parameters using the DJA model 
 
Note: the vertical effects have been scaled up by 100  
 
1
1.5
2
2.5
3
0
0.2
0.4
0.6
0.8
0
0.1
0.2
0.3
0.4
parameter (v)
parameter (epsilon)
V
e
r
t
i
c
a
l
 
e
f
f
e
c
t
1
2
3
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
-0.04
-0.035
-0.03
-0.025
-0.02
parameter (v)
parameter (epsilon)
V
e
r
t
i
c
a
l
 
e
f
f
e
c
t
1
1.5
2
2.5
3
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0
1
2
parameter (v)
parameter (epsilon)
V
e
r
t
i
c
a
l
 
e
f
f
e
c
t
1
1.5
2
2.5
3
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0
0.5
1
1.5
parameter (v)
parameter (epsilon)
V
e
r
t
i
c
a
l
 
e
f
f
e
c
t
(a) General taxes (b) Out-of-pocket payments 
(c) Private health insurance (d) Overall healthcare finance 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
212 
 
Figure 7.9: Sensitivity of the horizontal effect of health care financing to choice of parameters using the DJA model 
 
Note: the horizontal effects have been scaled up by 100  
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Figure 7.10: Sensitivity of the re-ranking effect of health care financing to choice of parameters using the DJA model 
 
Note: the reranking effects have been scaled up by 100  
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Figure 7.11: Sensitivity of the redistributive effect of health care financing to choice of parameters using the DJA model 
 
Note: the redistributive effects have been scaled up by 100  
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7.9  DISCUSSION 
 
Health care financing, whether through general taxes, health insurance contributions or out-of-
pocket payments, involves some intra- and inter- household decisions that are likely to impact 
on the distribution and redistribution of income across households.  Though the main purpose 
of health care financing is not to redistribute income (Cavagnero and Bilger, 2010), the extent 
to which income distribution is affected by health care financing is an important policy issue.  It 
is determined by the way individuals and households end up being treated by the health care 
financing system.  When the system is progressively financed in such a way that it imposes less 
financial burden on the poor relative to the rich it usually redistributes income away from the 
rich to the poor.  Minimising differential treatments in the form of horizontal inequity and 
reranking of households also improves the extent of income redistribution associated with 
health care financing.  Different countries have different health care financing mixes.  Some 
countries such as Denmark, Ireland, Niue Island, Swaziland, Sweden, Thailand and United 
Kingdom rely more on general taxes while some countries, mainly in the developing world 
such as Cameroon, Côte d’Ivoire, Nigeria, Pakistan, Sierra Leone and Zambia rely heavily on 
direct out-of-pocket payments.  The relative progressivity and shares of these sources to overall 
health care financing to a large extent determine the degree to which health care financing can 
redistribute income.  This does not necessarily depend on whether the country in question is 
developed or is still developing.  In fact in some developed countries such as Denmark, United 
States, Switzerland, Portugal, Germany and the Netherlands, overall health care financing has 
been shown to increase income inequality (Wagstaff and van Doorslaer, 1997, van Doorslaer et 
al., 1999, Bilger, 2008).  This unfavourable increase in income inequality translates into a 
negative redistribution of income away from the poor to the rich. 
 
Equity is extolled as a key objective in health policy documents in all countries of the world.  
The major issue in relation to pursuing equity is to avoid placing an increasing burden on the 
poor who are already overburdened by disease, inequality and poverty (Wagstaff, 2002a).   
However some countries still struggle to strike a balance between competing challenges in the 
health sector and have not been able to guarantee an equitable distribution of health care 
financing burden and also access to health care for the majority if its citizens. 
 
While there are competing methodologies that have been proposed, mainly from the tax 
literature, to understand the extent of redistribution associated with some tax regime or 
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financing system, their application to studying health care financing have been limited.  It is 
only a few studies, mainly within developed countries that have provided empirical evidence on 
the extent to which health care payments could lead to differential treatment of individuals and 
households.  These issues should however not be limited to developed countries as they are 
also central in developing countries that are striving to achieve the United Nations Millennium 
Development Goals (MDGs).  The dearth of studies that examine the impact of health care 
financing on income inequality in developing countries is largely attributed to data insufficiency.  
However reliable data are becoming increasingly available that researchers can draw upon to 
provide evidence in the context of developing countries where issues of poverty, 
unemployment, inequality and disease are endemic.   In this regard the current study provides 
evidence in the context of South Africa – a developing country - to show the extent to which 
health care payments impact on household welfare.   
 
The study using the DJA approach has shown that health care financing via indirect taxes 
increases income inequality in South Africa.  This result is consistent with those reported in 
other studies.  Using the DJA methodology it was shown that the redistributive effect associated 
with financing health care via indirect taxes is -0.0012 and in countries such as Argentina (in 
2002), Italy (in 1991), Portugal (in 1990) and United Kingdom (in 1992) using either the AJL 
or DJA models, the income redistributive effect of health care financing via indirect taxes was 
estimated at -0.0011, -0.0014, -0.0012 and -0.0018 respectively (van Doorslaer et al., 1999, 
Cavagnero and Bilger, 2010).  In all previous studies the vertical effect is the major driver of the 
negative redistribution associated with indirect taxes.  In some countries such as Denmark, 
Germany, Italy, Netherlands, Sweden and Switzerland the pro-rich vertical effect accounts for 
all of the negative income redistribution (Wagstaff and van Doorslaer, 1997, van Doorslaer et 
al., 1999).  Generally between 60% and 100% of the pro-rich redistribution is attributed to 
regressive vertical effect in indirect taxes.  In South Africa the DJA approach estimates put this 
at 98.5%.  Differential treatments that account for about 1.5% of the loss in redistributive power 
of indirect taxes used in financing health care in South Africa can be attributed largely to the 
non-discriminatory nature of indirect taxes.  It could also be associated, to a lesser extent, with 
the consumption patterns that exist among households with similar incomes.  In the case of 
Portugal for example differential treatment was associated with multiple value-added tax rates 
on different goods and services (van Doorslaer et al., 1999).     
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Internationally direct taxes on the other hand have been shown to reduce inequality in income.  
In all countries where research has been conducted and reported, the redistributive effect was 
positive.  The same is true for South Africa as this study confirms.  The redistributive effect of 
direct taxes in South Africa using the DJA approach was estimated at 0.0047 with the vertical 
effect dominating.  The positive redistribution usually associated with financing health care via 
direct taxes is mainly the result of progressive direct taxes.  In Argentina, Denmark, Finland, 
Germany Ireland, Italy, Netherlands, Portugal, Sweden, Switzerland, the United Kingdom and 
the United States direct taxes were reported as progressive and the contribution of the vertical 
effect to overall redistribution ranged between 100% and 143% (Wagstaff and van Doorslaer, 
1997, van Doorslaer et al., 1999, Bilger, 2008, Cavagnero and Bilger, 2010).  The reported 
differential treatment (horizontal inequity and reranking) in the case of Portugal is linked to 
differences in tax structure between wage earners and the self-employed (van Doorslaer et al., 
1999) such that individuals that earn a similar income end up making differential tax payments.  
In countries such as Denmark, Sweden and the United States differential treatments, though 
small, were attributed to geographical/regional differences in tax structure (van Doorslaer et al., 
1999).  In some countries such as Germany, Italy and Ireland the pro-poor vertical effect 
accounts for all of the redistribution because there were no significant differential treatments 
(van Doorslaer et al., 1999). 
 
The combination of a pro-rich redistribution associated with indirect taxes and a pro-poor 
redistribution associated with direct taxes used in financing health care have produced a pro-
poor redistributive effect for general taxes.  In this study the redistributive effect of financing 
health care via general taxes in South Africa using the DJA approach was estimated at 0.0035 
with the vertical effect accounting for over 106% of this effect.  Internationally, albeit for 
developed countries where results are available, financing health care through general taxes also 
reduces income inequality.  For example in Denmark (in 1987) using the AJL method the 
redistributive effect of general taxes was estimated at 0.0024 while in Switzerland (1992) it was 
estimated at 0.0035.  In all these countries the pro-poor vertical effect associated with general 
taxes dominates the horizontal and reranking effects.  In some countries such as Germany, Italy 
and the Netherlands there were no significant differential treatments associated with general 
taxes used to finance health care.  This is because 100% of the redistributive effect is as a result 
of a progressive vertical effect.  Generally most studies conclude that general taxes would have 
been between 2% and 18% more redistributive in the absence of differential treatment. 
 
Un
ive
rsi
ty 
of 
Ca
pe
 To
wn
218 
 
The result of the redistributive effect of private health insurance contributions in South Africa 
indicates that it reduces income inequality.  The redistributive effect estimated using the DJA 
approach was 0.0094 with a significantly dominant progressive vertical effect.  The reduction in 
inequality caused by private health insurance is related to the distribution of the enrolees.  It is 
important to bear in mind here that unlike general taxes where every citizen is entitled to 
services provided at public facilities, it is only those who are privately insured that can access 
benefits associated with private health insurance (Ataguba and McIntyre, 2012).  In fact the 
poor, because they do not purchase private health insurance, do not benefit from the 
contributions.  In South Africa the progressive vertical effect dominates the horizontal inequity 
and reranking effect.  The presence of differential treatment is largely attributed to individuals 
facing the same premium schedule irrespective of income level.  However some individuals 
mitigate this by choosing lower cost and less generous service benefit optio s.  This could have 
accounted for the smaller than expected differential treatments observed. 
 
Elsewhere the redistributive effect associated with private health insurance can be negative or 
positive depending on the nature of health insurance in the country (i.e. how premiums are 
structured and paid for, whether the insurance is supplementary or not, whether it is only the 
rich who are covered, and whether enrolment is based on individuals or households).  In the 
United States and formerly Switzerland (pre their 1996 reform) where private health insurance 
is dominant and not only restricted to the rich, pro-rich redistribution was reported while 
countries such as the United Kingdom, Portugal and Italy have pro-poor redistribution because 
it is only the rich that can afford supplementary cover (van Doorslaer et al., 1999).  The non-
zero values associated with horizontal inequity in Portugal and the United Kingdom for 
instance were associated with likely differential treatments induced by those with similar 
incomes where some choose to purchase health insurance cover and others do not.  In 
Switzerland insured individuals may choose more generous insurance packages to provide 
cover for luxurious hospital services (van Doorslaer et al., 1999) thereby creating differentials 
that could be labelled as horizontal inequality rather than inequity.  In countries such as 
Argentina where private health insurance accounts for about 32% of total private health 
expenditures, pro-poor income redistribution has been reported (Cavagnero and Bilger, 2010).  
The major driver of the pro-poor redistribution is the progressive nature of private health 
insurance as insurance premiums are too expensive for the poor to enrol.  Cavagnero and 
Bilger (2010) attributed differential treatments in this case to heterogeneity in risk aversion and 
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differences in health status.  Whether private health insurance induces pro-rich or pro-poor 
income redistribution, the vertical effect dominates the horizontal and reranking effects.   
 
As with indirect taxes, direct out-of-pocket payments are associated with negative income 
redistribution.  In this study the DJA model estimates the redistributive effect at -0.0006 with a 
fairly dominant (51%) regressive vertical effect.  This result is similar to those obtained from 
Vietnam using the AJL approach and West Bank (Palestine) using the UL methodology.  In 
Vietnam (in 1993) it was estimated that the regressive vertical effect accounted for about 47% of 
total income redistribution (Wagstaff and van Doorslaer, 2001) while in West Bank it 
accounted for about 43% (Abu-Zaineh et al., 2009).  In the case of South Africa, even though 
out-of-pocket expenditures make up about 14% of total health care financing, the pro-rich 
redistribution induced is not equitable and would reduce the extent to which overall health care 
financing redistributes income.  The non-zero values of horizontal inequity and reranking is 
largely a result of the non-discriminatory nature of out-of-pocket payments and health service 
utilization patterns especially for the rich and insured that make co-payments.  Large and 
significant differential treatment associated with out-of-pocket payment in South Africa can be 
described as inequitable because of the stochastic nature of illness.  Some individuals with the 
same level of income could randomly fall sick and this will inherently create randomness in 
out-of-pocket payments.  Co-payments by members of private health insurance that make up 
over 60% of out-of-pocket expenditures in South Africa (see McIntyre, 2010b) are a result of 
institutional failures in health insurance arrangements and this induces differential treatment of 
individuals with the same or similar level of income.   
 
Internationally, even though there are cases where out-of-pocket payments result in substantial 
differential treatment, in general most studies show that the vertical effect substantially 
dominates the horizontal and reranking effects.  For example the study in the Netherlands 
using the AJL method indicates that the vertical effect accounts for about 82% of the negative 
redistribution associated with out-of-pocket expenditures (Wagstaff and van Doorslaer, 1997) 
and in Switzerland using DJA methodology Bilger (2008) reports that the vertical effect 
accounts for about 78% of the negative redistribution resulting from out-of-pocket payments.  
Some studies have reported negative redistribution with out-of-pocket payments but with a 
progressive vertical effect (see Ichoku, 2006, Cavagnero and Bilger, 2010).  In such countries 
the combination of horizontal and reranking effects dominates the progressive vertical effect.  
For instance in Argentina (in 1997) using the DJA approach about 182% of the reduction in 
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redistributive power of out-of-pocket payment is caused by differential treatment in the form of 
horizontal inequity and reranking (Cavagnero and Bilger, 2010) and this was even higher in the 
case of Nigeria (Ichoku, 2006).  It is only in Argentina (in 2002) that out-of-pocket payments 
were recorded to be progressive and redistribute income favourably towards the poor 
(Cavagnero and Bilger, 2010).  The general negative redistribution associated with out-of-
pocket payments points to the inequitable nature of such payments.  Even when they turn out 
to have a progressive vertical effect, it is a result of the exclusion faced by the poor on the 
grounds that they cannot afford the cost of treatment (Cavagnero and Bilger, 2010).  In the 
context of developing countries where the bulk of health care financing is through out-of-
pocket payments (Ataguba, 2012b) this is a major cause for concern.  If this general trend of 
pro-rich redistribution is true for these countries, the extent of inequity in the overall health 
care system is likely to be huge. 
 
Overall health care financing in South Africa was shown to induce a pro-poor redistribution of 
income.  This reduction in income inequality is attributed to the pro-poor redistribution caused 
by general taxes and private health insurance which dominates the fairly pro-rich redistribution 
associated with out-of-pocket payments.  The reduction in income inequality associated with 
total health care financing in South Africa using the DJA approach was 0.0127 with the 
progressive vertical effect accounting for over 121% of this effect.  This is comparable to that 
reported elsewhere in Argentina (RE = 0.018) in 2002 using also the DJA framework (Bilger, 
2008).  Generally many countries record negative income redistribution for overall health care 
financing which is caused mainly by regressive vertical effects.  These countries include 
Denmark, Germany, Netherlands, Palestine, Portugal, Switzerland and the United States (see 
Wagstaff and van Doorslaer, 1997, van Doorslaer et al., 1999, Abu-Zaineh et al., 2008, Bilger, 
2008, Abu-Zaineh et al., 2009).  However a few countries such as Argentina, France, Italy and 
Sweden (see van Doorslaer et al., 1999, Cavagnero and Bilger, 2010) have recorded a positive 
income redistributive effect with overall health care financing.  Irrespective of the nature of 
redistribution caused by total health care financing, the progressive or regressive vertical effect 
generally dominates. 
 
7.10  METHODOLOGICAL DEBATES  
 
One major issue with assessing income redistribution associated with health care financing or 
taxes is the choice of close-equals.  This is particularly the case for the decompositions based 
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on the Gini index (AJL and UL).  The choice of close-equal groups could lead to perverse 
judgements, not with the overall redistribution but with the respective components of 
redistributive effects.  For example H  and R  are by definition non-negative quantities.  
However reducing the bandwidths used in constructing close equal groups usually 
underestimates the H  and could even produce negative values for H  (Urban and Lambert, 
2008).  Under the AJL model different procedures have been proposed and used to compute 
AJLV .  One is based on computing the Kakwani index that assumes away horizontal inequity (cf. 
Wagstaff and van Doorslaer, 1997, van Doorslaer et al., 1999, Wagstaff et al., 1999a).  Another 
method basically computes the vertical effect as the difference between the Gini index of pre-
payment income and the between-group Gini index of post-payment income.  Different values 
of AJLV  are obtained depending on the procedure adopted (see Urban and Lambert, 2008).  
Because the horizontal effect is usually computed as a residual, to ensure exact decomposition, 
different values of AJLV  would translate into different values of A JLH .  In fact as shown in the 
case of direct taxes, 0AJLH < .  This was to compensate for either a large value estimated for 
AJLR  or a smaller value estimated for AJLV .  Therefore the computation of AJLV , A JLH  and 
AJLR  are affected by the choice of close-equal groups.  Again the results presented for South 
Africa indicate a counter intuitive sign on the vertical effect ( AJLV ) for value-added tax and total 
indirect taxes.  This counter intuitive sign was mainly a result of the construction of close-equal 
groups and the averaging effect induced by the way the Kakwani index (
K
pi ) was computed (see 
also Urban and Lambert, 2008).  Also AJLR  does not measure full reranking (Urban and 
Lambert, 2008).  These pose challenges to the results of the AJL methodology. 
 
The revised methodology as contained in the work of Urban and Lambert (2008) also did not 
deal with the problem of choosing close equals.  In fact what their methodology does is to push 
the effect of the choice of close equal groups on to ULV  and U LH  and on the relative values of 
within-group ( UL
WG
R ), between-group ( UL
BG
R ) and entire group ( UL
EG
R ) reranking in total reranking.  
This is because by construct, total redistribution (RE ) and total reranking ( ULR ) are invariant to 
the choice of bandwidth.  As also shown in the results of the decomposition, ULV  is counter-
intuitive for value-added tax and total indirect taxes.  This was again the result of the choice of 
bandwidth.  
 
The challenge of choosing close equals have been critically examined by for example van de 
Ven et al. (2001).  To get around the choice of bandwidths and close equal groups they outline 
an optimal procedure to follow in making the choice.  They note that this optimum choice of 
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bandwidth is that which maximises the vertical effect.  This works through some averaging and 
appropriation effects (see Chapter 4 for details on these effects).  However this is only 
applicable to progressive financing as there is likely to be no maximum vertical effect for 
regressive financing (Bilger, 2008).  The real issue here is that decisions about close equals 
should not be based on mathematical algorithms or equations that seek to maximise some 
abstract construct.  Close equals or more strictly ‘equals’ are determined by people based on 
their own value judgements.  This is what drives the literature of relative deprivations 
(Runciman, 1966, Runciman and Garrison, 1972) and feelings of resentment (see Duclos and 
Lambert, 2000).  This is a value-laden issue that should not be reduced to mathematical 
derivation. The question should be: who judges who is equal to oneself?  Because the answer 
to this question is normative, arbitrary groupings further compound our understanding of 
equals.  
 
In the context of South Africa the arbitrary choice of bandwidth is fraught with challenges that 
originate from the wide disparities in income.  As illustrated in Figure 7.4 the distribution of 
income is skewed and the density is concentrated within a relatively narrow interval.  To get 
around this skewed distribution of income as shown in Figure 7.1 close equals were arbitrarily 
constructed by grouping households into 100 groups based on per adult equivalent income.  
This is consistent with the use of percentiles to describe the distribution of income.  Each 
group is basically a percentile of the population.  Though the grouping had no effect on the 
overall redistributive effect (RE ), it however affects the results of the individual components of 
redistribution for the AJL and UL decompositions as discussed earlier.  The DJA approach 
was then used in this context because by construct it does not require any arbitrary grouping of 
‘close-equals’.  The results from the DJA decomposition conform to a priori expectations 
based also on the results of the incidence presented in Chapter 6.  The major challenge with 
the DJA approach is the issue of choosing values for the parameters of aversion to inequality 
and to uncertainty.  However sensitivity analyses that were performed to examine the impact of 
these choices as shown in Figures 7.8 – 7.11 conclude that the results presented are robust to 
the choice of parameter values within reasonable limits.  Because the DJA model does not 
impose arbitrary specification of close-equal groups it performed better and this justifies its 
relevance in the context of South Africa as presented and discussed in this chapter. 
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7.11  CONCLUSION 
 
This chapter critically assesses the income redistributive effect associated with health care 
financing in South Africa.  Financing health care through direct taxes, private health insurance 
and general taxes were shown to induce positive redistributive effects while indirect taxes and 
out-of-pocket payments induce negative income redistributive effects.  The combined effect of 
these results is a pro-poor redistributive effect associated with total health care financing in 
South Africa.  In all cases the vertical effect dominates the horizontal and reranking effects but 
this is less so for out-of-pocket payment and private health insurance where substantial 
differential treatments occur.  Internationally there is no consistent pattern of income 
redistribution that is associated with total health care financing.  However consensus has 
emerged in terms of direct and indirect taxes.  Direct taxes induce pro-poor redistribution 
while indirect taxes induce negative redistribution.  Similarly the result for private health 
insurance indicates that a pro-rich redistributive pattern is associated with schemes that tend to 
cover both the rich and the poor while pro-poor income redistribution is associated with 
schemes that cover only the rich who can afford payments.  Out-of-pocket expenditures show 
mixed results ranging from a pro-poor to pro-rich redistributive effect.  In the case of South 
Africa differential treatments arising from out-of-pocket payments and private health insurance 
were described as inequitable because of the nature of payments and enrolment of individuals.  
Sensitivity analyses were used to assess the impact of certain assumptions on overall 
redistribution and the conclusions were that the results are robust to changes in the values of 
the parameters within reasonable limits.  The comparison of models in the context of South 
Africa, with high income inequality, also showed that the DJA approach was consistent and 
produced plausible results compared to the AJL and UL models that require arbitrary choice 
of income bandwidth. 
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Chapter 8  
 
 
IMPLICATIONS OF THE INCIDENCE AND INCOME 
REDISTRIBUTIVE EFFECT FOR EQUITY IN HEALTH CARE 
FINANCING IN SOUTH AFRICA 
 
 
8.1  INTRODUCTION 
 
The implications of the incidence results and the decomposition analyses of health care 
financing presented and discussed in Chapters 6 and 7 are discussed in this chapter.  The 
preceding chapters have not only shown that overall health care financing in South Africa is 
progressive but that it could also lead to differential treatments in the forms of reranking and 
horizontal inequity.  This chapter thus attempts to answer the questions: what are the options in 
South Africa to improve the progressivity and income redistribution associated with health care 
financing? How can we make the South African health care financing system as equitable as 
possible? The discussions here are also rooted in the ability to pay principle. 
 
This chapter also discusses the contribution of this thesis to the literature on health care 
financing.  It outlines the limitations of the study and some recommendations for future 
research. The chapter also provides an overall recommendation for ensuring an equitable 
health care financing system in South Africa. 
 
 
8.2  IMPLICATIONS FOR EQUITABLE HEALTH CARE FINANCING IN 
SOUTH AFRICA 
 
It is the case that most societies would prefer a progressive health care financing system over a 
regressive one (see for example Wagstaff, 2002b).  This is because it promotes equity in health 
care financing and is built on some sort of social solidarity.  In South Africa there is a large gap 
between the haves and the have-nots as reflected in the distribution of income.  The richest 
10% of the population accounts for about 51% of total income compared to 0.2% accounted 
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for by the poorest 10% of the population.  This translates into an estimated Gini index of 0.69 
(Statistics South Africa, 2008c).  In this study the Gini index was estimated at 0.64.  The 
difference (improvement) is a result of (i) adjustments made, in this study, in expenditure to 
account for underestimation of food and non-alcoholic beverages that represent a large part of 
poor households’ expenditure and (ii) the use of an adult equivalence scale as opposed to per 
capita estimates in the Gini index.  Given this high level of inequality, and the high prevalence 
of poverty noted earlier, it is important that health care payments do not impose undue 
hardship on the have-nots.  
 
The results show that direct taxes are generally progressive health care financing mechanisms 
and as such impose a lower burden on the poor than on the rich.  This, as noted earlier, is 
based on the structure of average and marginal tax rates.  This progressivity is consistent in the 
literature, both in developed and developing countries.  Similarly, financing health care through 
direct taxes induces a pro-poor income redistributive effect with minimal differential treatment.  
The progressivity effect accounts for most of the pro-poor income redistribution.  However the 
case of indirect taxes is different.  They were all found to be regressive and to induce pro-rich 
income redistribution.  This result is not surprising because as noted earlier, indirect taxes are 
generally progressive health care financing mechanisms in developing countries (see Akazili et 
al., 2011, Mtei et al., 2012) but they are regressive in countries with more formalised 
economies (see Wagstaff et al., 1999b, Smith, 2010).   
 
There is a scope for improvement in indirect taxes (i.e. by making them less regressive than 
they are currently), especially by looking at the individual components such as value-added tax, 
fuel levy and excise taxes.  For instance, in some African countries (for example Ghana and 
Tanzania) financing health care through value-added tax was progressive (Akazili et al., 2011, 
Mtei et al., 2012).  Such progressivity in value-added tax was because items that are mainly 
consumed by poorer households are selectively exempted from VAT.  In the case of South 
Africa, though there are items that are currently exempted from value-added tax, as noted 
earlier there is a need for an investigation to determine which goods, with the standard VAT 
rate, still take up a large fraction of poor households’ expenditure and thereafter where possible 
exempt these from value-added tax.  However this may lead to a loss in government tax 
revenue.  With regard to excise taxes, especially alcohol taxes, the need to understand why the 
poor drink and bear a greater burden of this tax has been raised (Ataguba, 2012a) but needs 
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more research.  This will enable the design of appropriate taxation mechanisms that will 
impose a lower burden on the poor than the current level.  
 
The results of out-of-pocket payments as reported in Chapters 6 and 7 indicate that though 
they are a small proportion of total health care financing in South Africa, they were found to be 
mildly regressive with a pro-rich income redistributive effect.  The increase in inequality 
associated with paying for health care out-of-pocket, as shown in Chapter 7, would have been 
49% less if there were no differential treatment.  This means that differential treatment alone 
accounted for over 49% of the rise in inequality over and above the base value predicted by the 
vertical component.  About 27% of this differential treatment was due to the switching of ranks.  
The implication is that some ‘old rich’ were outranked by some ‘new rich’ in the process of 
redistribution and this can be deemed to be unfair.  Similarly about 22% of the differential 
treatment is attributed to unequal treatment of equals.  This means that individuals that have 
the same level of welfare before paying out-of-pocket for health care end up being treated 
unequally.  While one may argue that out-of-pocket payments are as a result of deliberate 
choices individuals make and as such might not be considered as inequitable, in the context of 
South Africa this is unlikely to be the case because the bulk of such payments are co-payments 
made by those who are insured and as such are dictated by the decisions of their medical 
scheme. Many scheme members belong to a scheme selected by their employer and have 
limited choice (McIntyre, 2010b).  The rest of the population that pay out-of-pocket for care do 
that as a result of the random incidence of illness.  In fact for such people, these payments are 
generally described as to a large extent involuntary or non-discretionary (Wagstaff, 2009).  Also 
as shown in the results of the decomposition in Chapter 7, the vertical component for out-of-
pocket payments, though not statistically significant, is negative, signifying that the poor bear a 
greater burden.  If the decision to make out-of-pocket payments were entirely voluntary, one 
would expect that it would be the rich who would be burdened with such payments.  The issue 
here is that whether out-of-pocket payments in this context are defined as inequitable or simply 
unequal, it still remains possible to reduce the share of total health care financing that comes 
from out-of-pocket payments.  
 
Turning to private health insurance, it was shown in Chapter 6 as a progressive financing source 
mainly because it is the rich who can afford to purchase cover and who therefore make 
contributions.   As noted earlier, over 76% of the insured are located at the top quintile while 
less than 1% are in the bottom income quintile.  However, within the top income decile, as 
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shown in Chapter 6, private health insurance was found to be regressive.  This regressivity is 
because contributions to schemes are not income related (but are rather a flat amount), even 
though it is mainly the richer segment of the population that purchase insurance coverage.  On 
top of this regressivity within the top income decile, privately insured households also face high 
co-payments at private sector facilities (McIntyre et al., 2007).  Also as shown in Chapter 7, 
differential treatment accounts for about 18% of the loss in redistributive power of the 
progressive private insurance contributions.  This means that redistribution would have been 
higher (i.e. at its base value determined by the magnitude on the vertical effect) if there were no 
reranking or horizontal inequity.  Reranking of individuals accounts for about 11% of the 
differential treatment due to households switching ranks after financing health care through 
private health insurance.  Horizontal inequity was responsible for over 7% of the differential 
treatment.  The question is:  why are there still differential treatments in private health 
insurance?  Is it due to the choice of different packages or the criteria for enrolment?  It is the 
case that when insurance schemes enrol members by applying risk-rating there is a possibility 
for horizontal inequality and reranking (van Doorslaer et al., 1999).  However private health 
insurance schemes in South Africa, following the 1998 Medical Schemes Act are not permitted 
risk-rate but rather have to charge community rated contributions (McIntyre and Doherty, 
2004).  Therefore differential treatment is due to the choice of benefit package option and the 
number of household members enrolled.  Because enrolment is not based on households but 
on individuals and premiums are a multiple of the number of household members enrolled, 
households who share the same level of welfare before contributions can enrol different 
numbers of individuals and face differential treatments.  Also households with the same level of 
welfare before contributions can choose less comprehensive options to mitigate the impact of 
enrolling many household members.  In this regard they may out-rank their ‘equals’.  However, 
the choice of low cost benefit options creates another form of inequity related to paying co-
payments.  All these points taken together indicate that the seemingly ‘progressive’ private 
health insurance still impose some burden on households, especially the ‘poorer’ insured 
members. 
 
Overall, from the results presented in Chapters 6 and 7, the distribution of total health care 
financing was found to be fairer than the distribution of income.  The poorest 40% of the 
population account for about 7.2% of total income and contribute about 2.8% of total health 
care finances compared to 83% of health care funding by the top 20% of the population.  Total 
health care financing also reduces income inequality largely because it is progressive.   
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Looking at the three broad health care financing mechanisms – private health insurance, out-of-
pocket payments and general taxes, what is the implication for progressivity and income 
redistribution associated with total health care financing of increased reliance on each? Would 
this make overall health care financing more or less progressive?  Would it improve or reduce 
the income redistributive effect of total health care financing?  Currently private health 
insurance alone accounts for over 45% of total health care financing.  Expanding the coverage 
of private health insurance to a wider group, and maintaining its current features, could make 
private health insurance less progressive.  It is likely to become a regressive health care 
financing mechanism if it is extended to a greater proportion of the population.  This is 
because both the rich and the poor will belong to the schemes that charge relatively flat 
premiums.  The regressive results within the top decile of the population as reported in 
Chapter 6 also point to this effect. Among the privately insured households, insurance 
contributions are regressive.  This has been reported in countries such as the US and formerly 
Switzerland (Wagstaff et al., 1999b) where insurance coverage is not restricted to the richer 
population groups.  The implication of a regressive financing mechanism is a pro-rich income 
redistributive effect as reported in the US and formerly in Switzerland (van Doorslaer et al., 
1999).  Therefore expanding private health insurance in its current form will not promote 
equity in health care financing. 
 
The case of increased reliance on out-of-pocket payments in total health care financing is 
unpredictable.  Currently such payments account for about 14% of total health care financing in 
South Africa.  Based on international evidence, out-of-pocket payments have been reported as 
regressive or proportional (see for example Wagstaff et al., 1999b, Cissé et al., 2007, Abu-
Zaineh et al., 2008).  They also induce a pro-rich income redistributive effect by increasing 
inequality in income (van Doorslaer et al., 1999, Ichoku, 2006, Abu-Zaineh et al., 2009).  This 
inequity associated with out-of-pocket payments implies therefore that if all other things remain 
equal, increased reliance on this mechanism is unlikely to lead to an improvement in 
progressivity in overall health care financing.  It will most likely lead to an increase in income 
inequality or a pro-rich income redistributive effect.  Based on international evidence, 
increased reliance on out-of-pocket payments could impoverish the population or lead to 
financial catastrophe (Wagstaff and van Doorslaer, 2003, Knaul et al., 2006, Ataguba, 2012b).  
Such increased reliance on out-of-pocket payments, in the case of South Africa, could arise 
from co-payments made by those who purchase private health insurance (McIntyre, 2010a).  
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They may also be due to patients, who do not purchase private health insurance, but utilise 
more and more private services if public health services are perceived as not meeting their 
expectations.  In order to avoid such increases in out-of-pocket payments, it is important to pay 
particular attention to these issues in both the private and public health sectors. 
 
General taxes on the other hand account for about 40% of total health care financing. 
International evidence has consistently shown that they are progressive and they induce pro-
poor income redistributive effect.  This is more so if direct taxes (that are consistently 
progressive) dominate indirect taxes.  Based on international evidence on the progressivity and 
pro-poor income redistribution of general taxes, and evidence elsewhere (see for example 
Prakongsai et al., 2007), the results presented in Chapters 6 and 7 imply that greater reliance on 
progressive general taxes will lead to a progressive overall health care financing system.  This 
will also lead to a reduction in income inequality.    
 
Based on the forgoing, increased reliance on general taxes is likely to keep total health care 
financing progressive.  It is important to note here that such increased reliance does not 
necessarily imply increasing tax rates.  For example, South Africa has witnessed “[e]xtensive tax 
reform and more efficient tax collection [that] have expanded revenue, permitting lower tax 
rates for both individuals and companies, and personal tax relief” (Ajam and Janine, 2007 
p.745).  Based on this and in the context of health care, increased reliance on general taxes 
could be achieved by sustaining the expansion in revenue collection, increasing the share of tax 
revenue allocated to the health sector, and sustaining GDP growth.  If other financing 
mechanisms are used in addition to general taxes, it is important to avoid the negative impacts 
associated with them.  Because indirect taxes are regressive, it is further important to ensure 
that these taxes do not impose additional burdens on the poorer groups relative to the richer 
groups. 
 
The importance of general taxes in this context is important.  They comprise a large share of 
public spending.  The high level of income inequality in South Africa coupled with evidence 
that through increased public spending “…countries  have  succeeded  in  improving  the  
access  of  the  poor  to  basic  social services  while  simultaneously  realising  significant 
increases in their incomes” (Squire, 1993) imply that there is a scope for improvement.  
Though there are debates as to the extent to which such spending will impact on the poor  
(Boadway and Marchand, 1998), it is the case that through fiscal discipline and ensuring an 
efficient system, it will likely have great impacts on the welfare of the poor.  This follows from 
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evidence that the poor are more responsive to the price of social services (Squire, 1993).  The 
essential role for increasing public spending through general taxes is for redistribution.  Such 
“[r]edistribution to the poor in the form of improving their health, education, and nutrition is 
not only intrinsically important –in enhancing their capabilities to lead more fulfilling lives– but 
it is also instrumentally important in increasing their ‘human capital’ with lasting influence in 
the future” (Anand and Sen, 2000 p.2038).   
 
The issue of prioritising social services including health care through increased public spending 
has been recognised in South Africa through the GEAR policy.  It was noted that “[p]ublic 
sector reforms, comprising asset restructuring, budgetary reprioritisation and improved service 
delivery, underpin social and infrastructural development […] and contribute to the 
redistribution of opportunities and income” (Department of Finance, 1994 p.7).  In order to 
ensure such ‘redistribution of income and opportunities’ in South Africa, the progressive 
general taxes that induce pro-poor income redistribution hold promise for promoting an 
equitable health care financing system especially in the highly unequal country. 
 
8.3  CONTRIBUTIONS OF THIS STUDY TO LITERATURE 
 
This thesis makes both empirical and methodological contributions to the literature. 
 
As previously noted, the assessment of equity in health care financing has been concentrated 
within developed countries (see van Doorslaer and Wagstaff, 1993).  Recently however a few 
studies have emerged in developing countries including in Africa (see for example Ichoku, 
2006, Cissé et al., 2007, Akazili et al., 2011).  However such studies are either limited in their 
efforts to assess the extent of progressivity or only considered out-of-pocket payments (for 
example Ichoku, 2006).  Within developing countries there is a strong argument for examining 
the overall distributional impact of health care financing, not least of all because of the extent of 
poverty but also the relative levels of socio-economic inequality and deprivation (Alkire and 
Santos, 2010).  To date, however, nothing is known about the redistributive effect of overall 
health care financing in Africa.  This study therefore fills this gap by investigating, for the first 
time, the redistributive effect of the entire health care financing system (taxes, out-of-pocket 
payments and private health insurance) in South Africa. 
 
Three competing models for assessing redistributive effects (AJL, UL and DJA) were 
considered and compared in this thesis.  Because South Africa presents a special case of a 
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highly unequal society (Gini index is in excess of 0.6), the application of the AJL and UL 
methodologies was particularly problematic largely due to the choice of close-equal groups.  
Even though a percentile approach was used to categorize close equal groups, it is argued that 
the main conclusion is that the DJA approach is more applicable under such circumstances of 
inequality because the results were consistent with a priori expectations.  
 
Incidence assumptions for corporate income tax have been shown to be problematic in the 
literature.  To date several assumptions have been used but there seems to be no consensus on 
what is most appropriate.  In this thesis the Herfindahl Index, which shows market structure of 
industries in a country, was used to guide the incidence assumptions for corporate income tax 
in South Africa because the extent to which corporate tax is passed on to consumers depends 
on the existing market structure of industries.  This index, if available for other countries, could 
prove helpful in refining the analysis of corporate tax incidence in the future.  
 
This study also performed extensive sensitivity analyses to assess the distributional impact of 
health care financing.  The major conclusion here is that the results are robust to the choice of 
parameters of aversion to inequality and reranking.  The overall results are also robust to the 
choice of equivalence scale parameters used in generating adult equivalence.   
 
There is a global call for countries to ensure equitable health care financing systems and also 
that their citizens have access to universal health care (World Health Organization, 2010).  
Achieving these goals requires inter alia considerable evidence which is unfortunately relatively 
scarce in Africa.  Recently South Africa has embraced this call and is in the process of 
instituting a National Health Insurance with the goal of achieving universal coverage 
(Department of Health, 2011).  This thesis provides empirical evidence on the extent of equity 
or inequity in the current South African health care financing system.  Such evidence will assist 
in no small measure in shaping the current debate about health sector reforms in the country, 
especially those that relate to financing universal health system. This will also provide evidence 
for other African countries currently considering reforming their health care financing systems. 
 
8.4  LIMITATIONS OF THE STUDY 
 
This study has some limitations.  One was the way corporate income tax was treated.  Because 
as noted in Chapter 5, the literature on the treatment of corporate income tax has been 
divided, it was difficult to ascertain those who bear the final incidence of corporate income tax.  
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However, for the first time, the Herfindahl Index was used in order to allocate the burden of 
this tax.  In addition, sensitivity analysis was performed by varying the relative shares of the 
burden between consumers and shareholders (or capital owners).  It is also important to note 
that the dataset does not contain direct information on capital owners.  In this case capital 
owners were identified as individuals who report dividends and contributions to investment.  
 
Another limitation relates to the treatment of medical scheme contribution tax deductibility.  
The contributions to medical schemes should be deducted from gross personal income before 
applying the appropriate tax rates (and rebates) to extract total personal income tax payments.  
However it was not possible to do this in this thesis because medical scheme contributions were 
collected at the household level while personal income tax was computed at the individual 
level.  It was noted that this may likely inflate, by a small proportion, the personal income tax 
liability computed for such individuals. 
 
The analyses contained in this thesis assume away the barriers to assessing health care.  This is 
especially the case with direct out-of-pocket payments.  Also, it does not take into account the 
strategic decisions that individuals make in seeking health care.  It only focuses on realised 
expenditure and does not include opportunity costs.  This is however the internationally 
accepted standard for analysing the distributional impact of health care finance.  Other forms 
of analyses may be used if the desire is to accommodate such issues.  
 
The use of expenditure as a proxy for income in this study was necessitated by the lack of 
reliable data on income.  In fact many households reported zero income rendering this variable 
unusable.  The limitation encountered with the use of expenditure was the under-reporting of 
expenditures on some items such as food and non-alcoholic beverages.  This was considered as 
one of the shortcomings of the IES 2005/06.  However certain assumptions were made in 
order to adjust overall expenditure based on the proportion of under-reporting supplied by 
Statistics South Africa (the national statistical authority).  Though the IES 2005/06 has some of 
these shortcomings, it is the only available comprehensive dataset with the range of variables 
needed for the kinds of analyses in this thesis.  However, it is important to repeat these analyses 
on the IES 2010/11 that addresses the shortcomings of the IES 2005/06 which is scheduled to 
soon be released. 
 
Assessing the distributional impact of health care financing using a snapshot of data (i.e. a given 
year) is informative but may not always reflect the pattern across years.  This is another 
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limitation of the research.  A dynamic approach to estimating the distributional impact of 
health care financing could be more illuminating.  However the absence of reliable longitudinal 
data has limited the extent to which this can be achieved.  It is hoped that when more recent 
data become available similar analyses can be performed.  This limitation is particularly 
important if we are to assess the impact of reforms under the proposed National Health 
Insurance on the distribution of income in South Africa.  
 
8.5  RECOMMENDATIONS FOR FUTURE RESEARCH  
 
Equity in the health system can be better understood by looking at both the financing and 
delivery of health care.  In this thesis only the distributional impact of health care financing has 
been analysed.  This is insightful and important, but it is recommended that future research in 
this area can benefit from looking at both sides of the health system in order to give a more 
comprehensive picture of equity in the health system.   
 
Another recommendation relates to the methodologies used in assessing equity in health care 
financing.  The current methodologies used have been developed in the context of general 
taxes.  They may not be particularly suitable for assessing fairness in all the forms of health care 
financing.  The peculiarity of health care financing, especially private financing, requires 
modified methodologies that take into account the extent of population coverage and other 
factors to make conclusions about equity in financing.  This is perhaps one of the reasons why 
it could be difficult (as this thesis has shown) to conclude that a progressive private health 
insurance is equitable in South Africa. 
 
The analyses contained in this thesis rely on a partial equilibrium framework and thus ignore 
general equilibrium effects.  Though the partial equilibrium framework is useful, it is 
recommended for future research that a more encompassing general equilibrium framework 
be used to explore, more fully, the distributional impact of health care finances in the general 
economy.  This will answer the question: what is the impact of changing the pattern of health 
care financing on the overall economy? 
 
This thesis decomposes the redistributive impact of specific health care financing sources in 
isolation of the others.  Estimating the redistributive impact of the financing sources one by one 
runs the risk of not sufficiently taking into account the joint distribution of these sources across 
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the distribution of income.  Future research should therefore consider estimating redistributive 
impact of health care financing to account for this joint distribution. 
 
Because a health system is not static, it is further recommended that the distributional impact of 
health care financing should be monitored regularly with the availability of timely and reliable 
data.  This is particularly the case when there are proposed changes in the health care financing 
system.  This is the case with the current move towards ensuring universal health coverage in 
countries.  It is therefore recommended that the distributional impact of all possible paths to 
ensuring universal coverage should be explored before actual implementation.  This is to 
ensure that policies are based on informed evidence.  In addition, there should also be 
monitoring and evaluation of the impact of reforms once implemented to assess whether the 
proposed objectives are actually being met. 
 
The promotion of a progressive and equitable health care financing system is an imperative 
goal in many countries including South Africa.  The results from this thesis point to general 
taxes as progressive and income redistributive. Based on these findings, the discussion 
contained in this thesis, and international evidence, the role of the government in the health 
sector is important.  This role can be achieved through the reliance on progressive general 
taxes in financing health care. This will further promote an equitable health care financing 
system and contribute to an overall equitable universal health system.   
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